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LOCATIONS AND DIRECTORS OF THE AGRICULTURAL EXPERIMENT 
STATIONS, JULY, 1891. 

Ala bam a— A «&urn : J. 8. Newman. Cntontoum: Mns&tfsnii v n— Agricultural College; S. M. Tracy, 
Canebrake Station: W. n. Newman, M. ri.* M.K 

Athens: North Alabama Station; V. L. Now- M ihhovri— C olumbia : K. IX Porter, Ph. IX 
man, B. S. Abbeville: Southeaat Alabama Hto* Nebkahka— Lincoln: H. H, Nicholson, M. A. 
tion; T. M. Watlington, B. S. Nevada— Reno: S, A. Jones, Ph.D. 

Arizona— Tucson - F. A. Gulley, M. 8. New Hampshire— If mover: G.H.Whiichcr.B.S. 

Arkansas — Fayetteville : R. L. Bennett, B. S. New .1 e n* k y— New Brunswick : ft fcatc and College 

California— Berkeley: E. W. Hilgard, LL. IX Stations; Jumna Neilson.f 

Colorado— Fort Collins: F. J, Annls, M. 84 Nf.w Mexico -La 0 Cmccs: H. Hadley, M. A. 
Connecticut — JV ittc Haven: State Station; S.W. New York— Geneva: State Station; P. Collier, 
Johnson, M. A. Stores: Storrs School Station ; Ph.D. Ithaca- Cornell University Station ; 1. 
C. D. Woods, B. H.J P. Bober t a, M. Agr. 

Delaware — Neicark : A. T. Neale, Ph. D. North ( arolixa— Raleigh: H. B. Battle, Ph. IX 

Florida— La he City: J. P. De Paws. North Dakota — Fargo ; H. 15. Stock bridge, 

Georgia— Experiment : 11. J. Bedding. Pb. D, 

Illinois —Champaign: S. H. Peabody, LI>. D. Ohio— C olumbus : C. E. Thorne. 

Indiana— Xa Fayette: C, S. Plumb, B. S. Oregon— Corvallis: B. L. Arnold. M. A. 

Iowa— Ames : James Wilson. Pennsylvania— Stale College: IL. P. A mushy, 

Kansas — Manhattan : G. T. Fairchild, M. A.* Pli. IX 

Kentucky — Lexington: M. A. Soovell, M. 8. Rhode Island- -Kingston: C. <X Flagg, IS. 8, 
Louisiana— Audubon Park , New Orleans: Sugar Mouth Carolus a —F or/ Hill: H. A. Strode. 
Station. Baton Rouge: State Station. Calhoun: South Dakota— Breakings: L. Foster, M. S. A. 
North Louisiana Station. W. C. Stubbs, Ph.D,, Tennessee— Knoxville: F. L. Scribner, B. S. 
is director of the three stations. Texas— College Station: G. W. Curtis, M. 8. A. 

Maine— Orono: W. H. Jordan, M. S. Utah— Logan * J. W Sanborn. B. S. 

Maryland— College Park : H, E. Alvord, C. 15. Vermont —Burlington: W. W. Cooke, M. A. 

Massachusetts— Amherst : State Station ; C. A. Virginia— Blmkshurg: W. D. Saunders. 
Goessraann, Ph.D. Amherst: Hatch Station; | West Virginia— Morgantown: J. A. Mvers, 
H. H. Goode! 1, M. A. J Ph. I). 

Michigan— Agricultural College: O. Clute, M. S. ; Wisconsin— Madison : W. A. Henry, B. Agr. 
Minnesota— St. Anthony Park: O.D. Smith, M.S. i Wyoming— Laramie: D. McLaren, M S. 

• Assistant director in charge, t Acting director. I Vice-director in charge. \ Chairman of council 
The following persons were directors of stations for a portion of the year ending July J, 1891 ; 
Arizona— S. M. Franklin, Ph. D. New Jersey ~M. E Gates. LL. D, 

Arkansas— A. E. Menke, D. Sc. North Dakota— S. T. Satierth waite. 

Colorado— C. L. Ingersoll.M S. South Carolina— J. M, McBrydc, Ph. D. 

Iowa— E. P. Speer. South Dakota— L. MoLoutli, Ph. D. 

Minnesota— N. W. McLain, LL, B, Tennessee— C. W. Dabney, jr„ LL. Di 

Ofpicb of Experiment Stations— D irector, W. 0. Atwater; Assistant Director, A, 
W, Harris; First Assistant Editor, A. C. True; Assistant Editors, E, W. Allen and 
W. If. Beal; Librarian and Record Clerk, S. L. Sommers. 

Communications intended for this Office should be addressed to the Secbetahy of 
A anicuLTUBE, for tbe Offiae of Experiment Stations, Department of Agriculture, Washing * 
ton, p. a 

n 




CONTENTS OF VOLUME U 


EDITORIAL NOTES. 

Page. 

New features of Experiment Station Record 1 

Farmers* bulletins — 1 

The proper use of station funds - 41 

The seventh Annual convention of the Association of Official Agricultural 

Chemists .. 89 

The sugar-beet industry 93 

Report of Professor Wilckens, of Vienna, on the American stations 139 

Need of better methods in investigations of food and feeding stuffs .... 185 

The fourth annual convention of the Association of American Agricultural Col- 
leges and Experiment Stations 265 

The Association of Economic Entomologists 269 

Statistics of the agricultural experiment stations in the United States 309 

Institutions for agricultural education and research in Japan 310 

The publication of abstracts of the annual reports of the stations 313 

Agricultural experiment stations in Austria ... 385 

Abstracts in the Record from reports of European investigations 389 

Subject classification of the table of contents of the Record 390 

The application of alcohol in the manufacture of sorghum sugar 469 

Veto of a bill to distribute the station funds in Alabama .... * 470 

Financial statistics of the stations 471 

The appropriation bill for tho United States Department of Agriculture.... 472 

Farm experiments 641 

Suggestions regarding the horticultural work of the stations 626 

Need of specialists at experiment stations 626 

The second volume of the Record 699 

Agricultural experiment stations in Holland 700 

ABSTRACTS OP STATION PUBLICATIONS. 

Alabama College Station : 

Bulletin No. 10 (new series), January, 1890 8 

11 (new series), February, 1890 8 

12 (new series), February, 1890 9 

13 (new series), March, 1890 4$ 

14 (new series), April, 1890-..-.. 141 

15 (new series), April, 1890 143 

16 (new series), June, 1890 — 19* 

17 (new series), July, 1890 - — 

18 {new series), August, 1890 193 

19 (new series), October, 1890 - 270 

20 (new series), November, 1899, 314 

21 (new series), December, 1890..... 647 

m 
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Alabama College Station— C ontinued. *•**«■ 

Bulletin No. 22 (new series), January, 3801 - - ^ 548 

23 (new series), February, 1891 710 

24 (new series), February, 1891 711 

Second Annual Report, 1889 - 314 

Third Annual Report, 1890 - 628 

Alabama Canebrake Station: 

Bulletin No. 7, February, 1890 10 

g, April, 1890 106 

9 270 

10, December, 1890 — - 473 

11, February, 1891 — 02® 

Second Annual Report, 3889 316 

Third Annual Report, 1890 - — 649 

Arizona Station: 

Bulletin No. 1, December 1, 1890 - - — — 649 

Arkansas Station: 

Bulletin No. 12, April, 1890 197 

13, August, 1890 198 

14, September, 1890 198 

15, December, 1890 318 

Second Annual Report, 1889 • 316 

California Station: 

Bulletin No. 85, February 15, 1890 11 

86, May 17, 1890 98 

87, Jnne 7, 1890 99 

88, October 6, 1890 272 

89, December 10, 1890 392 

90, January 23, 1891 474 

91, February 28, 1891 629 

92, March 28, 1891 629 

Colorado Station: 

Bulletin No. 30, January, 1890 11 

11, April, 1890 L„ 99 

12, July, 1890 319 

13, October, 1890 396 

14, January, 1891 630 

Second Annual Report, 1889 * ....... — ........... 392 

Connecticut State Station: 

Bulletin No. 101, January, 1890 1 

102, March, 1890 12 

103, May, 1890 100 

104, October, 1890 27 

105, December, 1890 49 

106, March, 1891 * 630 

107, April 15, 1891 711 

Animal K*P°A - 476 

Connbcticot Stobbs Station: 

Bulletin No. 6, August, 1890 _ 200 

f Vmn B Annual Report, 1669. ...... — . — ... 896 

, DblaWABK STATIOK: . 

- Bulletin Ho. 6, Miro t, 1890.... ...... .. ....... ................. ........ > 49, 
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Delaware Station— Continued. Page. 

Special Bulletin A, March, 1800 491 

Bulletin No. 10, October, 1890 712 

11, January, 1891 716 

12, March, 1891 718 

Second Annual Report, 1889 - 321 

Florida Station: 

Bulletin No. 8, January, 1890 13 

9, April, 1890 J 101 

10, July, 1890 491 

11, October, 1890. 491 

12, January 1, 1891 550 

Georgia Station: 

Bulletin No. 6, January, 1890 - ... 13 

7, April, 1890 50 

8, July, 1890. 324 

9, October, 1890 325 

10, December, 1890 J 550 

11, January, 1891 553 

Third Annual Report, 1890 550 

Illinois Station : 

Bulletin No. 8, February, 1890 - 14 

9, May, 1890 201 

10, August, 1890.. 211 

11, August, 1890 272 

12, November, 1890 409 

13, February, 1891 556 

14, February, 1891 564 

15, February, 1891 632 

Second and Third Annual Reports, 1889 and 1890 400 

Indiana Station: 

Bulletin No. 30, February, 1890 - 20 

31, April, 1890 50 

32, July, 1890 325 

33, October, 1890 327, 634 

34, February, 1891 635 

35, March, 1891 637 

Second and Third Annual Reports, 1889 and 1890 634 

Iowa Station; 

Bulletin No. 8, February, 1890 * 52 

9, May, 1890 101 

10, August, 1890 213 

11, November, 1890 328 

12, February, 1891 - 718 

Kansas Station: 

Bulletin No. 10. Hay, 1890 1« 

11, July, 1890 M 

1% August, 1890 220 

15, August, 1890. 223 

K Beeember, 1890 - 586 

16, February, 1891 638 

, 16, Dsoomber, 1890 ,W» 
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Kansas Station— C ontinued. rage. 

Bulletin No. 17, December. 1H90 732 

Second Annual Report, 1889 334 

Kentucky Station: 

Bulletin No. 23, February, 1800 - 21 

24, March, 3890 ... 22 

25, April, 1890 22 

26, April, 1890 143 

27, April, 1890 145 

28, May, 1890 225 

29, July, 1890 _ 227 

30, August, 1890 227 

31, December, 1890 405 

32, March, 1891 641 

33, April, 1891 724 

Louisiana Stations: 

Bulletin No. 26 .. . 146 

27 147 

28 150 

1 (second scries) . 275 

2 (second series) 275 

3 (second series) __ .... 566 

4 (second series) ... 566 

5 (second series) 568 

6 (secoud series) 569 

7 (second series) . 571 

8 (secoud series) . 642 

9 (second series) 644 

Third Annual Report, 1890 . 492 

Maine Station: 

Annual Report, 1890. Fart I 345 

1889 644 

Maryland Station: 

Bulletin No. 6, September, 1889.. _ 228 

Special Bulletin, July, 1890 276 

October, 1890 277 

Bulletin No. 9, June, 1890 . 728 

10, September, 1890 728 

11, December, 1890 728 

Second Annual Report, 1889 345 

Massachusetts Hatch Station: 

Bulletin No. 7, January, 1890 22 

8, April, 1890 104 

Special Bulletin, May, 1890 107 

Bulletin No. 9, May, 1890 233 

10, October, 1890. 235 

Meteorological Bulletins Nos. 16-23 , April -September, 1890 236 

Bulletin No. 22, October, 1890 278 

23, November, 1890 353 

Bulletin No. 11, January, 1891 * 406 

Meteorological Bulletin No. 24, December, 1890 * 410 

25* January, 1891 492 

26, February, 1891 562 
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Massachusetts Hatch Station— C ontinued. Paw. 

Bulletin No. 13, April, 1891 654 

Meteorological Bulletin No. 27, March, 1891 <154 

28, April, 1891 730 

Third Annual Report, 1890 682 

Massachusetts State Station: 

Bulletin No. 36, March, 1890 . 56 

Circulars, May and June, 1890 154 

Bulletin No. 37, July, 1890 231 

38, September, 1890 277 

Circular, August, 1890 278 

November, 1890 353 

Bulletin No. 39, April, 1891 634 

Circular, March, 1891 654 

April, 1891 . * 730 

Seventh Annual Report, 1 889 572 

Michigan Station: 

Bulletin No. 56, February, 1890 25 

57, March, 1890 58 

58, March, 1890 . 63 

59, April, 1890 63 

60, April, 1890 107 

i 61, April, 1890 110 

62, May, 1890 . 110 

63, Jnly, 1890 236 

04, July, 1890 237 

65, August, 1890 279 

66, September, 1890 279 

67, October, 1890 353 

68, October, 1890 .. 356 

09, November, 1890 360 

70, January, 1891 582 

71, February, 1891 655 

72, February, 1891 655 

73, April, 1891 730 

74, May, 1891 731 

Second Annual Report, 1889 492 

Minnesota Station: 

Bulletin No. 10, March, 1890 63 

11, June, 1890 154 

12, July, 1890 237 

13, December, 1890 496 

14, January, 1891 — — 497 

15, February, 1891 655 

Mississippi Station: 

Bulletin No. 11, Febrnaiy 15, 1890 169 

12, June 25, 1890 240 

13, September 25, 1890 362 

14, March, 1881 659 

Second Annual Report, 1889 ... 410 

Third Annual Report, 1890 656 

Missouri Station: 

Bulletin No. 10, April, 1890 86 
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MissotfBi Station — C ontinued. 

Bulletin No. 11. May, 1890 

12, June, 1890 

13, January, 1891 

Nebraska Station: 

Bulletin No. 13, April, 1890 

14, June 7, 1890 

15, September 25, 1890 - 

16, April 15, 1891 

Third Annual Report, 1890 

Nevada Station : 

Bulletin No. 8, January, 1890 

9, May 31, 1890 

10, July 31, 1890 

11, September 6, 1890 

12, April, 1891 

Second Annual Report, 1889 

New Hampshire Station : 

Bulletin No. 9, February, 1890 

10, March, 1890 . 

11, November, 1890 

12, March, 1891 

New Jersey Stations : 

Bulletin No. 65, January 31, 1890 ... 

66, March 1, 1890 

67, May 3, 1890.... ... 

68, April 30, 1890 

69, July 15, 1890 

70, July 26, 1890 

71, August 14, 1890 ... 

72, October 4, 1890 

73, October ft, 1890 

74, October 21, 1890. 

75, November 7, 1890 ... 

76, November 28, 1890 ... 
Special Bulletin K, February 28, 1890 
Bulletin No. 77, December 11, 3890... 

78, January 30, 1891 

Special Bnlletin L, April 22, 1890 .... 
New Mexico Station : 

Bulletin No. 1, April, 1890 

2, October, 1890 

New York Cornell Station: 

Bulletin No. 16, March, 1890 

17, May, 1890 

18, July, 1890 

19, August, 1890 

20, September, 1890-.... 

21, October, 1890 

22, November, 1890 ..... 

23, December, 1890 

24, December, 1890 


Bag*. 

160 

363 

586 

111 

115 

240 

731 

498 


162 

162 

241 

241 

734 

412 

65 

412 

413 
734 



418 

419 


116 
120 
244 
246 
284 l 
366 
366 
419 
421 
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Nit York Coen ell Station-— C ontinued. p w . 

Bulletin No. 25, December, 1890 503 

26, March, 1891 737 

Second Annual Report, 1889 — . 419 

Third Annual Report, 1890 501 

Nfiw York State Station: 

Bulletin No. 19 (new series), June, 1890 .. 242 

20 (new series), June, 1890 ... . - 243 

21 (new series), July, 1890 243 

22 (new series), August, 1890 — 282 

23 (new series), September, 1890--- - 364 

24 (new series), October, 1890 - — 365 

25 (new series), November, 1890 366 

26 (new series), January, 1891 — — 659 

27 (new series), February, 1891 735 

28 (new series), April, 1891 735 

Eighth Annual Report, 1889 - 587 

North Carolina Station: 

Bulletin No. 69, February 26, 1890 25 

70, April 15, 1890 164 

71, May 15, 1890 286 

Bulletins Nos. 68a, 686, 68c, 69a, 696, 70 a, 72a, 726, 72c, November, 1889, to 

September, 1890 288 

Bulletin No. 72, June 1, 1890 372 

73a, October 15, 1890 423 

736, December, 1890 510 

73, October 15, 1890 600 

74a, December 31, 1890 602 

74, December 31, 1890 659 

746, January 31, 1891 660 

Annual Report, 1889 - — 659 

North Dakota Station: 

Bulletin No. 1, January, 1891 740 

2, April, 1891 - 740 

First Annual Report, 1890 740 


Ohio Station: 

Bulletin! Vol. Ill, No. 1 (second series), January, 1890 — 
III, No. 2 (second series), February, 1890 - 

III, No, 3 (second series), March, 1890 

III, No. 4 (second series), April, 1890 

.III, No. 5 (second series), June, 1890 

Ill, No. 6 (second series), July, 1890....... 

I, No. 2 (technical series), May, 1890 — 
III, No. 7 (second series), August, 1890 — 
III, No. 8 (second series), September, 1890 
III, No. 9 (second series), October, 1890... 
Ill, No, 10 (second series), November, 1890. 

Oregon Station: 

Bulletin No. 4, January! 1890 

3, April, 1890 

% July, 1890 

7, October, 1890 

8} January, 1801. 


26 

.. 121 
.. 165 

.. 168 

- , 247 

- 249 

- 253 

.. 288 
.290,603 
.. 604 

606 


69 

70 
373 
511 
806 
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Oregon Station— Continued. Page. 

Bulletin No. 9, February, 1891 600 

10, April, 18111 060 

11, May, 1891 740 

Pennsylvania Station: 

Bulletin No. 10, January, 1890 28 

11, April, 1890 127 

12, July, 1890 294 

13, October, 1896 - 606 

14, January, 1891 607 

15, April, 1891 741 

Rhode Island Station: 

Bulletin No. 6, March, 1890 . . — 295 

7, June, 1890 295 

8, September, 1890 — 374 

9, December, 3890 660 

Second Annual Report, 1889 — 423 

South Carolina Station: 

Bulletin No. 8 (new series), March, 1890 169 

South Dakota Station: 

Bulletin No. 16, February, 1890 -- 130 

17, March, 1890 132 

18, March, 1890. 169 

19, December. 1890 * 424 

20, January, 1891 662 

21, February, 1891 — 663 

22, March, 1891 . 664 

23, April, 1891 741 

Second Annual Report, 1889 - 374 

Third Annual Report, 1890 511 

Tennessee Station: 

Bulletin, Vol. Ill, No. 1, January, 1890 71 

2, April, 1890 171 

Special Bulletin C, May 10, 1890 173 

Bulletin Vol. Ill, No. 3, July, 1890 254 

Special Bulletin D, July 10, 1890 296 

E, July 20, 1890 29 

Bulletin Vol. Ill, No. 4, October, 1890 375 

5, December, 1890.-. .. 426 

Second Annual Report, 1889 513 

Texas Station: 

Bulletin No. 9, May, 1890™ 173 

30, May, 1890 175 

11, August, 1890 . 296 

12, September, 1890 299 

33, December, 1890 742 

Second Annual Report, 1889 613 

Third Annual Report, 1890 - — 742 

Utah Station: 

, Bulletin No. 1, June, 1890 ...... 254 

2, November, 1890 ...................... .... ..... 376 

3, January, 1891...................... .............. 515 
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Utah Station — C ontinued. Page, 

Bulletin No- 4, January, 1891 515 

5, March, 1891 664 

First Annual Report, 1890 614 

Vermont Station: 

Bulletin No. 18, January, 1890 - 74 

19, April, 1890. 178 

20, May, 1890 178 

21, September, 1890. 377 

22, October, 1890 515 

23, March, 1891 744 

Third Annual Report, 1889 665 

Vino ini a Station: 

Bulletin No. 4, January, 1890 - 77 

5, Marcel, 1890 — 133 

6, March, 1890 133 

7, July, 1890 255 

8, January, 1891 «. 669 

9, February, 1891 670 

Animal Report, 1890 517 

West Virginia Station? 

Bulletin No. 7 - 300 

Bulletins Nos. 8, 9, and 10, June, July, and August, 1890 517 

Special Bulletin - — - 517 

Bulletin No. 11, September, 1890 744 

12, December, 1890 745 

Wisconsin Station: 

Bulletin No. 22, January, 1890 29 

23, April, 1890 134 

24, July, 1890 — 256 

25, October, 1890 301 

26, January, 1891 — 671 

Sixth Annual Report, 1889 426 

Seventh Annual Report, 1890 436 


ABSTRACTS OF PUBLICATIONS OF UNITED STATES DEPARTMENT OF 

AGRICULTURE. 

Division of Statistics: 

Report No. 81 (new series), January and February, 1891 

Album of Agricultural Graphics — - — - 

, Report No. 82 (new series), March, 1891 

83 (new series), April, 1891 

84 (new series), May, 1891 

* Bureau of Animal Industry: 

J Special Bulletin — — 

Bulletin on Animal Parasites of Sheep 

Special Report on Diseases of the Horse, 1890 

Division of Entomology: 

Bulletin No. 22 - 

Insect Life, Vol. HI, No. 1, August, 1890. 

No. 2, September, 1890 


... 518 

.. 608 
.. 609 

.. 673 

749 

.. 33 

79 

. 518 


80 

179 

258 
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Division of Entomology— Continued. 

Insect Life, Yol, III, No* 3, November, 1890.™ 1. 

No. 4 , November, 1890 — 

No. 5, January, 1891 

Bulletin No. 7 

Insect Life, Vol. Ill, No. 6, March, 1891 

Nos. 7 and 8, April, 1891 __ 

Bulletin No. 24 

Circular No. 1 (second series), May, 1891 

Division of Chemistry : 

Bulletin No. 27 

No. 28 

Farmers’ Bulletin No. 3 

Bulletin No. 29 - 

No. 30 1 

Division of Ornithology and Mamma loo y : 

North American Fauna, No. 3 

No. 4 

Division of Botany: 

Contributions from the United States National Herbarium, Nos. 1 and 

Bulletin No. 12 

Contributions from the United States National Herbarium, No. 3 

Division of Pomology: 

Bulletin No. 3 . 

No. 4 

Division of Vegetable Pathology: 

Bulletin No. 11 ,• 

Journal of Mycology, Yol. VI, No. 1 

No. 2 

No. 3 

Farmers’ Bulletin No. 4 _ 

Journal of Mycology, Vol. VI, No. 4 


Peso- 

303 

465 

455 

609 

673 

746 

746 

747 


181 

608 

608 

747 

748 

379 

258 

79 

259 
303 

258 

749 

32 

32 

303 

455 

609 

749 


ABSTRACTS OF REPORTS OF CANADIAN INVESTIGATIONS. 


Central Experimental Farm of Canada: 

Annual Report, 1889 

Bulletin No. 6, January, 1890... 

7, April, 1890 

8, January, 1891 

9, February, 3891 

Special Bulletin 


3 

82 

260 

520 

520 

675 


Ontario Agricultural College Station : 

Bulletin No. 68, February 2, 1891 _ ^ 

59, March 14, 1891 ^ ^ ^ 

60, March 25, 1891 r 1-777777 677 

Abstracts of reports of European investigations 456, 582, 610, 676, 761 

Experiment Station notes 34, 84, 135, 183, 261, 304, 380, 466, 586, 681, 604, 767 

&bt of publications of the United States Department of AgriooHure.Mayl, 1890, 

to July 1, 1801 37, 87, 137, mi, 863, 306, 381, 467, 538, 688, 606, 769 

liittnf station publications received bytbe Office of Experiment Stations, May l 
im, to My 1 , 1891. 38, 88,137, 184, 203, 307, 383, 468, 639, 823, 697 t 7^0 
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SUBJECT LIST OF ABSTRACTS. 

OH EM ISTB V — A NALYSHS— METHODS. 

Page. 

Miscellaneous analyses at Alabama Station, N. T. Lupton 142 

Miscellaneous analyses at Arkansas Station, C. B. Collingwood and G. A. Hum- 
phreys — 315 

Miscellaneous analyses at Canada Experimental Farms, F. T. Shutt 5 

Miscellaneous analyses at Connecticut Station - 101 

Miscellaneous analyses at Florida Station, J. J. Earle 550 

Miscellaneous analyses at Louisiana Station, W. C. Stubbs „ 275 

Miscellaneous analyses at Massachusetts State Station I54 f 531 

Compilation of analyses made at Amherst, Massachusetts, 1868-1889 582 

Miscellaneous analyses at Michigan Station, R. C. Kedzie 495 

Miscellaneous analyses at Mississippi Station <558 

Miscellaneous analyses at New York Cornell Station, H, Snyder 504 

Miscellaneous analyses at Oregon Station, P. H. Irish 70 

Report ot chemist of Rhode Island Station, H. J. Wheeler .... 424 

Report of chemist of South Dakota Statiou, J. II. Shepard 375 

Miscellaneous analyses at South Dakota Station, J. If. Shepard 512 

Miscellaneous analyses at Texas Station, II. H. Harrington 514,744 

Miscellaneous analyses at Vermont Station, W. W. Cook 605 

Ethyl alcohol in silage, P. H. Irish 374 

Copper iu articles of food known to be healthful, C, L. Penny , 324 

Determination of free fatty acids in feeding stuffs, G. Loges and C. Claesscn 684 

Gravimetric determination of pentaglucoses in vegetable materials, B. Tollens 

and G. de Chalmofc 685 

Need of improvement of methods of analysis of feeding stuffs 185 

Investigations on the determination of moisture in air-dry feeding stuffs, H. J. 

Patterson - 350 

Comparison of solvents for fat in feeding stuffs, li. R. Curtiss 488 

Determination of phosphoric acid in fertilizers by the ‘ ‘ citrate method,’ 7 S. W. 

Johnson and T. B. Osborne 439 

Official methods of analysis adopted by the German Association of Agricultural 

Experiment Stations, September, 1890 . 522 

Special laboratory apparatus at Connecticut State Station 482 

Seventh Annual Convention of the Association of Official Agricultural Chemists. 89 
Proceedings of the seventh annual convention of the Association of Official Agri- 
cultural Chemists™ 608 

BOTANY — MY OOLOGY. 

Directions for collecting, preserving, and studying plants, Freda Detmers ... 169 

Contributions from the U. S. National Herbarium 79, 303 

Botanical survey of Mississippi $58 

Catalogue of the uncultivated dowering plants growing on the Ohio State Uni* 

verstty grounds, M. Craig—.. 253 

Grasses of the Southwest, G. Vasey 259 

Cultivated and wild varieties of the grasses in Iowa, U. P. Speer, C. M. Wade, 

And G. E. Patrick - 329 

Some Colorado grasses and their chemical analysis, J* Cassidy and D. O* Brine.. 319 

Botany of the egg-plant* L. H. Bailey 739 

Report of botanist of Canada Experimental Farms, X Fletcher 5 

Report of botanist of South Dakota Station, CL A. Keffer. 375 
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* Page. 

Report of vegetable physiologist of Massachusetts State Station for 1889, J. E. 

Humphrey — — 580 

The acquisition of atmospheric nitrogen by plants, W. O. Atwater and C, D. 

Woods 396 

Germination of the Jerusalem artichoke ( Eclianthus tubcroswt), J. R. Green 456 

Transformation of the alkaloids daring germination, E. Heckel 466 

Formation of nitrates in plants, Serno 456 

Recent investigations concerning the organisms of nitrification, S. Winogradsky . 751 

Nature of the root tnbereles of leguminous plants, 11. W. Conn 686 

Notes on grain smuts, J. C. Arthur — 133 

Grain smuts, H. L. Holley — 740 

Loose smut of cereals, W. A. Kellerman and W. T. Swingle 342 

Loose smut of oats, J. C. Arthur 637 

Additional experiments and observations on oat smut, W. A. Kellerman and W. 

T. Swingle - — 638 

Ottr rusted and blighted wheat, oats, and barley in 1890, R. P. Speer 213 

Smut in wheat, J. F. Hickman - - 252 

The smut of Indian corn, G. E. Ressey 606 

Smut on sorghum at Kansas Station, <J. 11. Failyerand J. T. Willard 722 

A new root- rot disease of cotton, U. F. Atkinson - 547 

Cotton root rot, L. II. Parumel . 514 

Potato rot, F. L. Harvey 650 

Potato scab. R. Thaxter-.. . - . 490 

Notes on the black rot of grapes, M. II. Heckwith 322 

A botanical description of the black rot of grapes, F. 1). Chester 522 

Observations on peach yellows, S. T. Maynard . 104 

Peach yellows, culture tests, F. I). Chester 322 

PeAch yellows, L. IL Hailey - . 508 

Apple scab, F. L. Harvey ... 651 

Notes on the leaf blight of the quince and on apple scab, W. R. Dudley 502 

The black knot of plum and cherry, R. D. 1 1 aisled 501 

Black knot on plums, <i. C. Rubs 606 

Strawberry leaf blight, IL Garman 405 

Some fungous diseases of the sweet-potato, R. I), Halsted. 416 

Some fungous diseases of spinach, R. D. Halsted 24! 

Diseases of alfalfa, F. J). Chester 322 

The clover rust, .T, K. Howell 421 

Hollyhock rust, W. K. Dudley 504 

A disease of the hollyhock, C. E. Hunn 599 

The Connecticut species of Gi/tn nosporangi a m (cedar apples), 14. Thaxter 711 

List of parasitic fungi, F. L. Harvey .. 650 

Some parasitic fungi of Texas, II. S. Jennings 175 

Saccharine substances contained in fungi, M. R. Ferry 457 

Fungous diseases of plants and their remedies, C. M. Weed 160 

Preliminary experiments with fungicides for stinking smut of wheat, W. A. Kel- 
lerman and W. T. Swingle 220 

Treatment of smut in wheat, J. C. Arthur .. 325 

Treatment of potatoes with lime for the prevention of rot, W. P. Brooks 407 

Test of fungicides for potato scab, L. R. Taft ...... 61 

Experiments with fungicides on potatoes, 8. T. Maynard 24 

An experiment in preventing the injuries of potato blight, 0* M. Weed 203 

Spraying with sulphide of potassium for the scab of the pear, F. D, Chester, 49, 322 



Pag* 


Experiments with fungicides on the apple, potato, and grape, T. J. Burrill and 

a,W. McCluer . — (533 

Fungicides and insecticides on the apple, pear, plum, and grape, S. T. Maynard.. 408 

Prevention of apple scab, E. S, Golf 134, 448 

Spraying for apple scab, L. R. Taft 63 

London purple for the codling moth, M. 11. Beckwith — 40 

Spraying for apple scab and black rot of grapes, J. W, Clark 686 

Experiments in preventing downy mildew or brown rot of grapes, C. M. Weed . 606 

Bordeaux mixture for grape rot, J* W. Chirk 25 

Black rot of grapes as controlled by Bordeaux mixture, F. D. Chester .. 322 

Experiments in Delaware with copper salts os fungicide* for diseases of giapes, 

F. D. Chester { with introduction hy A, T. Neale i .. 713 

Fungous diseases of the grape aud their treatment, B. T. Galloway . 609 

Preparation and use of fungicides, H. Thixter .. 12 

Some fungicides and their use*, F. D Chester 491 

Fungicides C. E. Iluun . .. r . - 699 

Spraying with fungicides, G. W. Churchill 699 

Spraying experiments at Oregon Statiou, F. L. Wadiburn ... 860 

Treatment of fungous diseases of plants 32 

Treatment of certalu fungous diseases of plants, F L. Latnson ... 173 

Treatment of fungous diseases, J. E. Humphrey „ 654 

Journul of Mycology, Yol. VI 32,303,455,749 

Keport of mycologist of Connecticut 8tate Station lor 1SS0, R. Thaxter.... 481 

zoology. 

Gophers and rabbits, F. L. Washburn . ....... 7 1 

The English sparrow, CL B. Cook 110 

Results of a biological survey ot the San Francisco Mountain region und desert of 

the Little Colora lo, Arizona, C. If. tfernain and L. Stejneger 179 

Descriptive catalogue of the shells of Franklin County, Ohio, It. A. Surface 253 

Descriptions of twenty-six North Amencia mammals, C. If. Merriam 2*58 

Notes on economic zoology, L. F. Washburn 374 

JEYTOMOLOGY — APRTLTURC. 

Special planting for honey, A. J. Cook 279 

Report on apiary at Colorado Station, C. M. Brose. 395 

Experiments in the apiary of Michigan Station, A. J. Cook 496 

Spring report of the apiarist of the Rhode Island Station, S. Cushman .... 295 

Bee keeping, 3. Cushman . 423 

Experiments In apiculture at Rhode island Station, S. Cushman 424, 660 

Foul brood, A* J. Cook... - — 110 

Foul brood, S* Cushman 602 

Animal parasites of sheep, C. Curtice — 79 

Texas screw 1 * worm, H. A, Morgan — 275 

Texas screw- worm, ML Francis 

Ox* warble By or hot fly, 0. M. Weed * - - 1®° 

The FetiitotH and XitMbphtiga affecting man aud the lower animals, H. Osborn. .. 609 

Notes on the cotton caterpillar and twig ginller, J. P. Campbell. .1 * 14 

Coi ten- worm prospects, d W. Woodworth - ,9S 

Cottondeaf worm In MMaeippi . * - 240 

The cotton worm and Hmim fly, BL JB. Summers. - 229 

ThS WLwom of cpMon, f* W« MaUy 746 

S8519~No,18— 12 



XVI 

Page. 

Notes on the Gypsy moth, 0. H. Fern aid-.. - 24 

Notes on the destructive leaf hopper, J. P. Campbell — — .... 60 

Hum curculio and plum gouger, C. P. Gillette - . 103 

The codling moth, F. H. Hillman - 162 

Note on the wheat louse, J. B. Smith .... 164 

A new wheat fly, H. Gar man - .. 228 

The Hessian fly, S. A. Forbes,.- 405 

Sugar-cane borer and its parasite, H, A. Morgan 644 

The hop louse, F. L. Washburn . - .. 660 

The life history of the clover stem-borer, C. M. Weed 603 

Notes on cut-worms, 1. H. Orcutt and J. M. Aldrich 170, 512 

On the life history of the rhubarb curculio, C. M. Weed 202 

Potato stalk- weevil, apple curculio, and a new currant borer, C. P. Gillette 332 

Apple maggot, F. L. Harvey 651 

Plant-lice infesting the apple, F. H. Hillman — 241 

Bark-lice of the apple and pear, C. M. Weed - 160 

The pear and cherry slug, F. H. Hillman - 241 

The fruit bark beetle, 8. A. Forbes - - 632 

Buffalo tree hopper, C. M. Weed ... — 169 

Some strawberry pests, H. German - 405 

A serious rose pest, F. H. Hillman 562 

Insects affecting grains, F. M. Webster — 80 

Insects affecting corn in Southern Ohio, C. M. Weed 169 

Some insects injurious to the bean 342 

Insect enemies of the sugar-beet, L. Bruner 733 

The insects injuriously affecting cranberries, J. B. Smith 418 

.Insects injurious to fruits, J. H. Comstock and M. I* Slingerland 419 

Insects injurious to young trees on tree claims, L. Bruner - 115 

Insects injurious to elm trees, G. H, Perkins . 669 

Notes on insects affecting the oak, G. Lugger . - 64 

Injurious insects, I. H. Orcutt and J. M. Aldrich . 664 

Contribution to the knowledge of the life history of certain little-known plant- 

lice, C. M. Weed 253, 673 

Plant-lice and how to deal with them, J. R Smith 281 

Questions concerning injurious insects, G. If. Perkins 178 

California insects, A. Koebele 81 

Notes on injurious insects in Connecticut 482 

Injurious insects in Colorado, C. M. Brose 392 

Insects of the season in Iowa, H. Osborn 80 

Injurious insects in Mississippi, H. E. Weed 659 

Notes on insects in Missouri, M. E. Murtfeldt 81 

Nebraska insects, L, Bruner — 81 

Dry application of PaTis green and London purple for the cotton worm, G. F. 

Atkinson 193 

New insecticides for the cotton worm, A. E. Menke and G, C. Davis 318 

Paris green as an insecticide for the cotton worm, 8* M, Tracy ... — 411 

Experiments with insecticides for cut-worms, J. H. Comstock. ..... : a... 502 

Experiments with insecticides in potato growing, 8, T. Maynard ...... — ..... 24 

Remedies for the striped cucumber beetle, C. M. Weed « — . 29t 

Methods for destroying the red scale of California, B/W, Coquillett 80 

Spraying for the eodlin&moth, J. W. Clark — 586 

Londotjpurple for the onrcnlio on native plums, & B. Green -.-.w...... 64 

Londonpurple for plum trees, C. P, Gillette 104 



xvu 


raw. 

Fighting the plum carculio, A. J. Cook . 279 

Experiments in preventing the injuries of the plum curcullo, C. M. Weed 290 

The effects of the arsenites upon plants, C. W. Woodworth .... 198 

Experiments with arson ites, C. I\ Gillette 215 

Kerosene emulsion, G. F. Atkinson - - 143 

Kerosene emulsion, A. J. Cook - — 730 

Kerosene emulsion as a sheep dip nod as a destroyer of parasites on domestic 

animals, C. I\ Gillette j. 333 

Spraying with insecticides, G. W. Churchill 599 

Experiments in spraying plants, L. H. Hailey — . 244 

Spraying to prevent insect injury, V. M. Weed 168 

Experiments with insecticides, M. If. Beckwith 323 

Some of the moro impoitant insecticides 747 

Insecticides and how to apply them, J. 15. Smith 416 

Prepaiation and use of insect uides, A. J. Cook * 63 

Insecticides, F. L. Harvey 653 

Insecticides, G. H. Perkins . 669 

Injunons iuseots, their identification and extermination, M if. Beckwith 323 

Injurious insects ami insecticide^ M. II. Beckwith 7jg 

Insects and insecticides. i\ K. ilium 599 

Insects and insecticides, C. P. Gillette — . 719 

Some new insects, A. Cook ami G. C. Davis - 730 

Notes on miscellaneous insects, F. L. Harvey 651 

Report on insects, 0. H. Femald 654 

Entomological notes, J. C. Neal 101 

Entomological notes, F. L Washburn 70 

Entomological notes, F. M. Webster 328 

Iieport of entomologist of Canada Experimental Farms, J. Fletcher 5 

Report of entomologist of Arkansas Station, (\ W. Woodworth 318 

Report of entomologist of Michigan Station for 1881), A. J. Cook 495 

Report of entomologist of South Dakota Station, I. il Orcutt 375 

Proceedings of section on entomology of Association of American Agricultural 

Colleges and Experiment Stations, at Champaign, Illinois, November, 1890 673 

Proceedings of Association of Economic Entomologists ... 455 

Insect Lire, Vol. Ill 179,258,303,455,673,746 

Ikl KT BOBO LOO Y. 

Climatology of Alabama, P. II. Mell 193 

Meteorological report of Alabama Cancbrake Station 474 

Report of the Alabama weather service, P. II. Mell and J. M. Quarles. . .193, 270, 315, 

547, 519, 710 

Report on meteorology at Colorado Station, L. G. Carpenter 393 

Meteorological observations at San Luis Valley Substation, H. H. Griffin 395 

Meteorological observations at Connecticut Storrs Station, C. 8. Phelps 397 

Report of meteorologist of Delaware Station, G. A. Harter 324 

Summary of meteorological observations at Athens, Georgia, L. H. Charbonnier. 50 
Ammonia and nitric acid in atmospheric waters, G. H. Failyer and J. T. Willard. 341 

Meteorology in relation to growth of sugar-cane 150 

Weather report of Louisiana Sugar Station, W. C. Stubbs 569 

Report of meteorologist of Maine Station tor 1889, M. C* Fermi Id.. — ■- 653 

Meteorological observations at Maryland Station - 953 



xvra 


Meteorological observations at the Massachusetts Hatch Station, C* D. Warner .25, 236, 

278, 353, 410, 492, 582, 654, 730 


The electrograph at Massachusetts Hatch Station, C. D. Warner 582 

Meteorology at Massachusetts State Station * 56, 231, 582, 654 

Summary of meteorological observations at the Michigan Station during 1888, R. 

C. Kedzie - 495 

Record of sunshine temperatures at Michigan Station, & C. Kedzie ... 495 

Protection from fiost, H. A. Hazen - 239 

Meteorological summary tor 1H9U at Mississippi Station 658 

1 Report of meteorologist of Mississippi Station for 1889, J. M. White ... 412 

Meteorological observations at Mi^onri Station, J. W. Clark 586 

Meteorological report of Nebraska Station ior 1889, De W. B. Brace 240 

Report of acting meteorologist of New York State Station, 1880, F. E, Emery.. 599 
Meteorological summary ior North Carolina, H. P*. Battle and C. F. Von Kerr* 

mann 288, 423, 510, 602, 660 

Origin of cold waves, C. F. Von Herrmann 5H 

Meteorological observations at Rhode Island Station, L. F. Kinney 095 

Meteorological summary, April -December, 1889, for Rhode Island Station, h, 

F. Kinney - * 423 

Report of meteorologist of Texas Station for 1889, I). Adrianeo 514 

Meteorology at Texas Station 742 

Summary of meteorological observations by West Virginia Station, J. A MycTs. 517 
Meteorological observations at West Virginia Station, September, 18?X) 744 


SOILS. 


Origin, analysis, and renovation of soils, IT. J. Wheeler 374 

Southern drift and its agricultural relations, J. W, Spencer ... 14 

Absorptive power of soils, H. A* Huston and A. Goss „ 534 

Relation of cultivation to soil moisture, K, C. Kedzie 494 

Soil water, F. H. King 442 

Soil temperatures at Alabama Canebrake Station 474 

Soil temperatures at Colorado Station, L. ( 1 . Carpenter ..... 395 

Soil temperatures at Maine Station, M. C. Fern aid . 653 

Record of soil temperatures at Michigan Station, R. 0. Kedzie 494 

Soil temperatures at Nebraska Station, 1889, J. G. Smith 240 

Behavior of sandy soils toward superphosphates, A. Thomas 457 

Phosphoric acid in soils, M. M aercker 759 

Descriptions and analyses of some Maryland soils, H. J, Patterson 350 

Soil analyses at New York State Station, W. P. Wheeler ggg 

Chemical analyses of soil, J.Sebelien $49 

Subsoiling experiments, F. E. Emery 593 

Soil teats with various crops at Colorado Station, A. E. Blount 393 


Experiments in reclaiming “galled ’» or washed lands, with notes on mulch and 

mulch materials, P. F. Kefauver * 

Some effects produced by rolling ground, F. H. King 

Soil investigations, F, H. King 

FJamums. 


Nature and use of fertilizers, IT. J. Wheeler .. 374 

On tire most profitable use of commercial manures 407 

The use of fertilizers in California, E. W. Hilgard. ... 

Xhe water-soluble phosphoric-add compounds in superphosphates, J. Btoklaaa. . 611,757 



xtx 


Comparative agricultural value of superphosphates and certain natural or raw 

phosphates * — 483 

General principles underlying the use of fertilisers, P. Collier 735 

Fertilising materials, E. B. Voorbees 164 

Value of cow-pea vines and roots as a fertilizer, N. T. Lupfcon -- 141 

Stubble and roots of plants as manure, C. I). Woods «... 397 

Melilotus and pea vines as soil renovators, W. H. Newman — 473 

Japan clover as a renovator of worn soils, <3. McCarthy 164 

Peas and melilotus as soil renovators, W. If. Newman 10 

Loss in keeping manure - - 364 

Two expensive fertilizers, C. S. Plumb 327 

Commercial fertilizers, C. E. Thorne .. 121 

Commercial fertilizers, FI. E. Alvord and H. J. Patterson 228 

Commercial fertilizers, M. A. Bcovell .. 227 

Phosphates, J. M. Pickell . - 491 

Ground bones and miscellaneous fertilizing materials, E. B. Voorbees 282 

Analyses of marls, H. J. Patterson — 350 

Analyses of bone meal, P. H. Irish 71 

Potash and paying crops 276, 296, 325, 517 

The action of lime as a fertilizer, with special regard to paddy fields, O. Kellner, 

II. Sakano, D, Sato, and S. Shinjo . — 762 

Ashes as a fertilizer, J, M. Pickell-.. . 550 

Analyses of fertilizing materials, C. A. Goessmaun - 232 

Analyses of incomplete fertilizers and the value of home mixtures, E. B. Voorbees- 280 

Fertilizer experiments at Florida Station . 491 

Fertilizer experiments at Kentucky Station - 145 

Field experiments with fertilizers in Maine, W. Balentine. 648 

Field experiments with fertilizers ou corn in Kentucky, M. A. Scovell--- 724 

Field experiments with fertilizers on wheat at Maryland {Station, A. I. Hayward- 726 

Co-operative field experiments with fertilizers, J, S. Newman 9,710 

Oo-opemtive field experiments with fertilizers, C. S. Phelps 397 

Co-operative field experiments with fertilizers, A, T. Neale . 716 

Co-operative field experiments with fertilizers, W. P. Brooks 233 

Co-operative field experiments with fertilizers, G. H. Whitcher... 412, 734 

Co-operative field experiments with fertilizers, H. B. Battle 286 

Co-operative field experiments with fertilizers, 0. E. Thorne ... 123 

Effects of different fertilizers on the quality of tobacco, A. Mayer — *. 457 

Effects of different fertilizers upon the composition of corn, C. 1). Woods 398 

Some conclusions from experiments with fertilizers, J. S. Newman 191 

Fertilizer inspection in Alabama for 1889-90 142 

Fertilizer inspection in Arkansas, C. B» Colling wood — 315 

Fertilizer inspection in Connecticut 12, 100, 272, 481, 631 

Fertilizer inspection in Louisiana, W. C* Stubbs 275 

Fertilizer inspection in Maine, W. XL Jordan, J. M. Bartlett, and L. H. Mer- 
rill 345,644 

Fertilizer inspection in Maryland, H* E. Alvord and J. 1). Hirtl — 277 

Fertilizer inspection in Massachusetts, (X A. Goessmaun- 67, 154, 278, 353, 581, 654, 730 

Fertilizer inspection In Michigan, 1L C. Kedzie 237 

Analyses of fertilizers at Mississippi Station, S. M. Tracy — 412 

FwttHsar Inspection in New Jersey, E. S. Voorbees 241,261 

Fertiliser inspection in New York, P. Collier 368, 659 

Fertiywnitatyses by New York State Station. P. Cdfier. - 



XX 


Page. 


Fertilizer inspection in North Carolina for 1890 - or; 

Analyses and valuation of fertilizers at Ohio Station 1$7 

Fertilizer inspection in Vermont, W. W. Cooke - ~ 178, (565 

Analyses of fertilizers licensed for sale in Vermont in 1891, J. L. Hills ... 744 

CROPS— VARIJ1HTES— COMPOSITION— FI ELD EXPERIMENTS. 

Field experiments with barley, W. Saunders 82 

Field experiments with barley, corn, wheat, sorghum, and clover, C. K. Plumb - 171 

Two-rowed barley, W. Saunders - 260 

Results of early and late seeding of barley, oats, and spring wheat, W, San riders. T>20 

Results of the growth of two-rowed barley from seed imported by the Govern- 
ment of Canada, W. Saunders ... 520 

Test of varieties of barley, F. E. Emery 697 

Field experiments with fertilizers on barley and oats, W. C. Latte 636 

Tests of varieties of barley, oats, peas, and potatoes at Maine Station, W. Jlai- 

entine 649 

Experiments with barley, wheat, peas, and oats at Ontario Agricultural College 

Station 676 

Field experiments with com, W. II, Newman 10 

Field experiments with corn, 1889, T. F. Hunt 14 

Growing corn for fodder and silage, I. P. Roberts and H. II. Wing 116 

Field experiments with corn, C. E. Thorne . 122 

Experiments with corn, wheat, and millet plants grown in boxes, C. E, Thorne. 125 

Indian corn as a grain and fodder crop, W. JT. Caldwell 127 

Experiments with corn, M. A. Scovell - 143 

Experiments with corn at Louisiana Station ... .... 147 

Field experiments with corn, J. G. Lee 149 

Root pruning and deep vs. shallow culture for corn, W. M. Hays 154 

Improvement of corn by cross-fertilization and selection, W. M. Hays... 155 

Experiments with corn, J. F. Hickman . 165 

Field experiments with corn and cotton, J. S. Newman 192 

Experiments with corn at Kansas Station .. 334 

Composition of corn at different stages ofgrowtb, G. H. Failyer and J. T. Willard . 341 

Experiments in crossing varieties of corn 343 

Experiments with corn, A. I. Hayward 352 

Experiments with corn, W. H. Newman 473 

Effeot of the rate or distance of planting on the quantity and quality of the maize 

crop „ 476 

Corn experiments at Florida Station 491 

The effect of removing the tassels on the prolificacy of corn, I. P. Roberts 605 

Fertilizers for corn, G. W, Curtis 513 

Field experiments with com at Georgia Station, R. J. Redding 550 

Field experiments with corn at Illinois Station, G. E. Morrow and T. F. Hunt- 656 

Growth and increase of dry matter in corn, G. E* Morrow and T* F. Hunt - 662 

Weight of ear corn per bushel of shelled corn, G. E, MorroW — * ....... 664 

Field experiments with corn at Louisiana State Station, 0. N. Barrows .. fill 

Field experiments, with com, grosses, and other forage crops at Massachusetts 

State Station, C. A. Goessmann .......... * . 579 

Chemical study of the maize plant, & F. Ladd 690 

Held experiments with corn at New York State Station, F. K Emery 696 

Field experiments with corn at Mississippi Station........ j,.. - 657 


Crossed varieties of corn second and third years, at Kansas Station, W. A. Kel- 
lerman and W, T. Swingle ... 7f8 



XXI 

Influence of variety And rate of seeding on the yield of silage corn, II. P. 

Armsby 741 

Tests of varieties of cotton, J. S. Newman 9 

Field experiments with cotton, W. H. Newman .. 10 

Field experiments with long staple or black-seed cotton, J. P. De Pass 13 

A microscopic study of certain varieties of cotton, P. H. Hell 45 

Experiments with cotton at Louisiana Station 147 

Field experiments with cotton, J. G. Lee . 148 

Experiments with cotton, A. F. Cory and A. E. Menke 310 

Experiments with cotton, corn, sorghum, sugar-cane, and forage plants at Mis- 
sissippi Station, 8. M. Tracy 410 

Cotton, test of varieties, G. W. Curtis 513 

Field experiments with cotton at Alabama College Station, J. S. Newman and J. 

Clayton - 548 

Field experiments with cotton at Georgia Station, E. J. Redding 553 

Field experiments with cotton at Louisiana State Station, I). N. Barrows 672 

Experiments with cotton at Alabama Canebrake Station in 1890, W. IL Newman- 028 

Field experiments with cotton at Mississippi Station... 656 

Testa of varieties of flax and other crops, W. M. Hays _ 156 

Flax for seed and fiber, E. J. Wick son - 476 

A treatise on flax culture, O. Lugger 496 

Structure of the flax stem, H. L. Osborn 497 

Fertilizer experiments on Kentucky blue-grass, at Kentucky Station 21 

A chemical study of blue-grass, C. M. Wade 218 

Results of a trial of a few Japanese crops, W. P. Brooks 24 

Experiments with grasses and legnmes, C. I). Woods 200 

Grasses and clovers for Minnesota, W. M. Hays 237 

Experiments with grasses, A. E. Menke and U. L. Bennett 316 

Comparison of the yield of certain grasses in 1888 and 1889, E. H. Jenkins 487 

Analyses of some Florida weeds and grasses, J. M. Pickell 491 

Experiments with grasses and forage plants by Michigan Station, W. J. Beal 496 

Experiment with Johnson grass, G. W. Curtis 513 

Grass plate and forage crops, F. E. Emery 594 

Fertilizer experiments with grass at New York State Station, F. E. Emery 697 

The best agricultural grasses, G. McCarthy 600 

Experiments with grasses and clovers at Illinois Station, G. E. Morrow and T. F. 

Hunt 632 

Notes on grasses and potatoes, H. T. French — 740 

Selection and production of fodder crops, C. A, Gocssmann 56 

Field experiments with forage plants, and cereals, E. Grimm 69 

Crops for silage, forage plants and grasses, W. H. Newman — 270 

The forage garden at Maryland Station - 351 

The forage garden of Delaware Station — — 322 

Prickly com frey iw. red clover, F. W. Woli - 435 

Forage plants of the salt marshes of Connecticut, A. L. Winton, jr I 486 

Forage crops, grasses, and fruits at Louisiana State Station, D. N. Barrows . 672 

Experiments with grain, forage plants, cotton, corn, sorghum, sweet-potatoes, 

sugar-cane, etc., at North Louisiana Station, J. G. Lee 642 

Experiments with forage plants at Maine Station, F. L. Harvey — 650 

Experiments with forage plants at Mississippi Station 658 

Experiments with forage crops and com, W. W. Cooke — — ^ 

Experiments on the cultivation of Lexpedem bicolor (hagi) as a forage crop, O. 

Kellner, T, Ytthii, end M*Nagaoka. — * m 



XXII 


Wise. 

Experiments with onto at Kentucky Station . ... SI 

Report on oats and barley for 1889, L. H. Adams * . 29 

Field experiments with oats, C. E. Thorne * - . 124 

Experiments with oats, wheat, grasses, and clovers at Louisiana Station 147 

Experiments with oats, J, F. Hickman 167 

Experiments with oats, C. C. Georgeson 222 

Variety test of oats, A. L Hayward 361 

Field experiments with oats at Illinois Station in 1890, G. E. Morrow and T. F. 

Hunt _ .... 400 

Variety test of oats, W. P. Brooks - 407 

Tests of varieties of potatoes „ 24 

Experiments with potatoes, W. J. Green . 26 

Report on potatoes for 1889, E. S. Goff 30 

Potato experiments at Indiana Station, J. Troop. .. 60 

Experiments with potatoes, L. R. Taft *. ...68,584 

Planting potatoes at different depths, S. B. Green 64 

Experiments in growing potatoes. C, S. Plumb 71 

Variety tests with potatoes, W. B. A 1 wood 333 

Experiments with potatoes at Louisiana Station 346 

Experiments with potatoes, J. G. I^ee 350 

Experiments with potatoes, A. E. MeiVke... 316 

Potato experiments, G. Speth 324 

Tests of varieties of potatoes at Kansas Station 342 

Experiments with potatoes, W. H. Bishop 348 

Experiments with potatoes at Rhode Island Station, L. F. Kinney «... 423 

Experiments with potatoes at Wisconsin Station, E. S. Goff 448 

Potatoes, test of varieties at Florida Station 491 

Influence of latitude upon potatoes, L. H. Bailey 597 

Irish potatoes, W. C. Stubbs, H. A. Morgan, and J. G, Lee 566 

Potato experiments at New York State Station, F. E. Emery' - 596 

Potato trials at Utah Station, J. W. Sanborn and E. S. Rich man 664 

Potato tests at Virginia Station, W. B. Alwood 669 

Experiments with potatoes at Iowa Station, R. P. Speer 718 

The production of ramie, E. W. Hilgard 474 

Growth and uses of rape, T. Shaw 677 

Rye as a soiling crop in winter, J. S. Newman .. ... 192 

Experiments with sorghum in Iowa, G. E. Patrick 54 

Sorghum analyses at Iowa Station, 3889 55 

Sorghum analyses at Louisiana Station — 147 

Experiments with sorghum, sugar-cane, forage plants, etc., J. G. Lee ...... 149 

Experiments with sorghum, A. E. Meuke and O. B. Colling wood . J 817 

A chemical study of sorghum, G. H. Failyer and J, T. Willard 339 

The sorghum field and losses in growing wheat, H. E. Alvord ; . .... 353 

Sorghum, notes on varieties, W. P. Wheeler ..... 589 


Sorghum in hills and drills, F. E. Emery * 396 

Experiments with sorghum at Iowa Station, G, E. Patrick... 719 

Experiments with sorghum and sugar-beets in Kansas, G* & Failyer and 3. ti 

' . Willard t .. 721 

Analyses of sorghum and teosinte at Texas Station, H. B« Barrington, D. Adriance, 

and P. S. Tflson 742 

Experimentawith sorghum in 1890, H* W. Wiley — 747 

Field experiments with eugar-heets, X Troop 52 

JBhcperinyentn with sugar-beets in Iowa, G* E. Patrick............. ............ , ■ . . 



XXttt 


Page; 

Culture of sugar-beets, C. L. Ingersoll * 99 

Chemical Analyses of sugar-beets, D. 0’ Brine - — 190 

Analyses of sugar-beets, J. P. Koberts and H. Hnyder *.* 505 

Experiments in the culture of the sugar-beet In Nebraska, If, H. Nicholson and 

Rachel Lloyd Ill 

The sngar-beet, L. Foster and X H. Shepard * a 130,424 

Sugar-beets, D. N. Harper and W. M. Hays 498 

Experiments at South Dakota Station with sugar-beets, wheat, grasses, clovers, 

corn, and potatoes, L. Foster ... 611 

Culture of the sugar-beet, If. W. Wiley . - - 608 

Sugar-beets in Colorado, I). O’Briue — . 630 

Sugar-beets in Indiana, H. A. Huston 635 

Sugar-beets in Michigan, R. C. Kedzie 655 

Sagar-beet culture in Wisconsin, W. A. Henry and F. W. Woli 671 

Experiments with sugar-beets in Iowa, (>. E. Patrick and E. N. Eaton 718 

Experiments with sugar-beets in Nebraska, H. H, Nicholson and R. Lloyd 731 

Sugar-beet culture in Nevada, R. If. McDowell — 734 

Experiments with sugar-beets in 1*90, H. W. Wiley 748 

Sugar-cane analyses at Louisiana Station 147, 572 

Field experiments with sugar-cane at Louisiana Station 150 

Field experiments with sugar-cane, W, C. Stubbs 569 

Experiments with tobacco at Colorado Station 11 

Analyses of tobacco at Colorado Station, D. O’ Brine 12 

Tobacco, cotton, rice, and sorghum, J. P. De Pass 550 

Experiments with fertilizers on tobacco, M. A. Scovell 225 

Experiments with wheat, barley, oats, corn, and other crops, W. Saunders 4 

Tests of varieties of wheat, oats, barley, and potatoes, W. H. Caldwell 29 

Field experiments with Wheat, C E. Thorne 124 

Experiments with wheat and oats, L. Foster - 132 

Results of seeding rusted, frosted, and frozen wheat, D. N. Harper 156 

Experiments with wheat at Kansas Station 219 

Experiments with wheat, M. A. Scovell 227 

Notes on varieties of spring wheat ami rye, J. G. Smith 240 

Experiments in wheat seeding, J. F. Hickman 249 

Results of experiments with fertilizers on wheat, C. E. Thorne — 253 

Experiments with wheat, T. F. Hunt 273 

Tests of varieties of wheat, H. B. Battle - 287 

Tests of varieties of wheat, J. F. Hickman 250 

Experiments with wheat and forage crops at Kansas Station 336 

Experiments with wheat, grasses, forage crops, etc., J. A. Myers — — 300 

Experiments with wheat, oats, and corn, A. E. Menke 315 

Field experiments with wheat, W. C. Latta 326 

Variety test of wheat, A. I. Hayward 351 

Notes on varieties of wheat and flax, H. F. French 006 

Wheat .experiments, I). N. Harper .. 055 


Experiments with wheat, oats, rye, and barley at South Dakota Station, L. 

'Vasiim-' - 663 


Test of varieties of wheat at Maryland Station, A. L Hayward * 

Report of agriculturist of South Dakota Station, L. Faster — 

Experiments with field crops at Arkansas Valley Station, F, L. Watrous 

Experimentewfcfa held crops *t Ban Luis Valley Station, H. H. Griffin 

Report of «w 1889, & Johnson 

on jaok-pine B^0. Kodak 


728 

375 

395 

395 

492 

356 


XXIV 


Experiments with various crops on the sandy plains at Grayling, Michigan, R.<V 

Kedzie ..... ,^; l ;;493 

Experiments in growing mixed grain, W. Valentine 649 

CHOPS— CUBING AND STORAGE. 

Experiments in making and storing hay, R. P. Speer 328 

Comparative tests with hay caps, W. P. Brooks 408 

Loss in hay due to weathering, F. G. Short 436 

Preparation of silage, A. I. Hayward - 350 

Preparation and use of silage, A. E. Menke-.._ t . 317 

Comparison of ensiliug and field curing of Indian corn, F. W. Woli - 449 

Silos and silage at Kansas Station, E. M. Shelton, II. M. Cottrell, and W. Shelton. 337 

Silos and silage, H. T. French . 660 

Changes that occur in the silo, W. W. Cooke . . 668 

Decrease in sugar content of beets in keeping, G. Marek .. 459 

HORTICULTURE. 

Asparagus and transplanting onions, W. J. Green - 604 

The forcing of beans, L. H. Bailey .... . 507 

Tests of varieties of beets and carrots, F. E. Emery .. 597 

The influence of depth of transplanting upon the heading of cabbages, L. H. 

Bailey 508 

Tests of varieties of cabbages, 8 . B. Green . 64 

American-grown cauliflower seed, S. B. Green . 239 

Experiments with chnfas, ,?. S. Newman .J 193 

Experience in crossing cucurbits, L. II. Bailey--. _ 509 

Notes on egg plants, L. II. Bailey and W. M. Munson ; . 737 

Onions on land plowed and unplowed, S. B. Greeu . 63 

Tests of varieties of peas and beans, W. M. Hays ... 156 

Peas, lettuce, and radishes, J. G. Smith .. 240 

Pop-corn, test of varieties, T. J. Burrill and G, W. McCluer .. 662 

Early vs. late cultivation for sweet- potatoes, C. S. Plumb ... . 74 

Garden experiments with sweet-corn, 1889, T. J, Burrill 19 

Eastern and Western sweet-corn for seed .. 485 

Garden experiments with sweet-corn, T. J. Burrill and G. W. McCluer 561 

Loss of food and manurial value in selling sweet-corn, J, M. Bartlett 653 

Fertilizer experiments with sweet-potatoes, strawberries, tomatoes, and peaches 

in Delaware, A. T. Neale 717 

Experiments in the culture of sweet-potatoes, tomatoes, cabbages, etc., G. Speth- 555 

Wire trellis for tomatoes 62 

A study of tomatoes, W. B. Alwood ..... 77 

The tomato, E. L. Sturtevant . 347 

Experiments with tomatoes, W. H, Bishop .. ... 343 

Notes on tomatoes, L. H. Bailey 366 

Tomatoes, culture and variety work, W. B. Alwood ... 670 

Chemical examination of tomatoes, W. Bowman 7 ^ 371 

Experiments with tomatoes in 1890 at Maryland Station, W. H. Bishop and JL J. 

Patterson 728 

Notes on new varieties of vegetables, G. C. Butz ; ...... 29 

Tests of varieties of vegetables, E. Davenport ..... 169 

Teste of varieties of vegetables at JCansts Station „ 342 

General nbfes on vegetables, W. St. Bishop,. 349 



XXV 




Preserving vegetables in carbonic acid gas, S. ft. Green — - 239 

Notes upon methods of herbaceous grafting, L. H. Bailey 508 

Vegetables and fruits at Colorado Station, C. M, Brose 392 

Vegetables and fruits at San Luis Valley Station, H. tf . Griffin 395 

Vegetables and iruits at Arkansas Valley Station, F. L. Watrous 395 

Vegetables and fruits at Rhode Island Station, L. F. Kinney 424 

Experiments with garden vegetables at Utah Station, E. S. Eichraan 515 

* Notes on vegetables and fraits at Louisiana Station, H. A. Morgan and J. G. Lee. 566 

Experiments with vegetables, C. A. Goessmann 580 

Vegetables, varieties and methods, L. R. Taft 58,582 

Tests of vegetables for 1890, G. C. ftutz 607 

Experiments with vegetables at Indiana Station, J. Troop 637 

Vegetables and fruits at Vermont Station, C. W. Minott 668 

Report of horticulturist of Canada Experimental Farms, W. W. Itilborn - 5 

Report of department of horticulture of Missouri Station, J. W. Clark 25 

Report on the condition of fruit growing in Western New York, L. II. Hailey .. 246 

Report of the horticultural department of Arkansas Station, E. S. Rich man and 

«A. F. Cory J 317 

The work of the horticultural division of the North Carolina Station. W. F. 

Massey 372 

Report of horticulturist of South Dakota Station, C. A, Keflfer 375 

Report of horticulturist of Michigan Station for 1889, L. R. Taft... .. 492 

Report of horticulturist of Texas Station for 1889, T. L. Bmnk 514 

Report of acting horticulturist of New York Stitc Station for 1889, C. E. Hunn . 598 

Horticnltural work at North Carolina Station, 1890, W. F. Massey . 859 

Fruits and vegetables at Missouri Station, J. W. Clark 586 

Fruits and vegetables for South Dakota, C. A. Keller 741 

Notes on fruits and vegetables at Oregon Station, E. R. Lake 70 

Experiments with fruit-trees and vegetables, J* A. Myers 300 

Analyses of apples at Missouri Station 25 

Stocks for the cherry, plum, prune, ami apricot, J. L. Budd 217 

Observations on olive varieties, W. G. Klee 11 

Notes on California olives, L. Paparelli 629 

Relative merit of various stocks for the orange, H. E. Van Deman .... 749 

iNotes on varieties of peaches and plums, J, S. Newman - . 8 

Circular of inquiry to peach growers in New Jersey, ft. D. Halsted 501 

Injury to peach buds, 8. T. Maynard 235 

Winter protection of the poach tree, E. A. Popeuoe and S. C. Mason 565 

Protection of fruit-trees from mice, rabbits, and woodchucks, S. T. Maynard ... 24 

Pear stocks, T. L. Brunk 173 

Notes on the rollings tone plum, S. B. Green — 64 

List of fruit-trees at Missouri Station 25 

Fruit-trees at the Tennessee Station, R. L. Watts 426 

list of fraits growing at the Maine Station, F. L. Harvey --- 653 

List of fruits for Michigan, L. R. Taft 63 

Fruits at Mississippi Station, S. M. Tracy 411 

The orchard of North Louisiana Station, J. G. Lee. — 642 

Mariettas of large and small fraits at Louisiana Station 147 

Catalogue of fruits at Rhode Island Station, L. F. Kinney 295 

Orchard and small fraits at Maryland Station ...... — 349 

Fruit testing at the South Haven Substation, T. T. Lyon 353 

Report of acting pomologist of New York State Station for 1 889, G. W. Churchill- 599 
The sulphuring of dried fruits, E. W. Hiigard 98 



XXVI 


p*g* 

Preservative fluids for fresh fruits, E. W. Hilgard ^ — 9# 

Raspberries, W. J. Green 290 

(tats of varieties of strawberries at Kent nek v SUtiou 22 

iKoteson varieties of strawberries, J. McNeill - 19ft 

variety tests with strawberries, W. B. Alwood . .. — 255 

Strawberries, W. J. Green 288 

Experiments with strawberries at New York State Station .. . 365 

Test of varieties of strawberries at Wisconsin Station, E. & Goff ... 449 

Strawberries and vegetables at Kentucky Station, C. L. Curtis - 641 

st of varieties of strawberries at Maryland Station in 1890, W. H. Bishop, .. 726 

Small fruits for North Dakota, C. K. Waldron - 710 

Rnall fruits, H. T. Maynard — . . - — 233 

^Binall fruits, J. Troop - 327 

Tests of varieties of small fruits, M. H. Beckwith . 322 

JBtoatt fruits and vegetables, S. T. Maynard . 22 

Vtfp tes on small fruits nod vegetables at Indiana Station, J. Troop . .. 50 

iJBiuall fruits, melons, and vegetables, J. S. Newman and ,7. (.'lay tou .... S214 

^Comparative tests of small fruits and vegetables, G. Coote 511 

l^&rape culture, J. S, Newman .. .. .... ft 

Experiments in girdling grape-vines * ..... 23 

Bagging grapes, S II. Green . .. 64 

^Classification and generic synopsis of the wild gripes of North Imeiiea, T. V* 

/Munson ... .. ....... 25ft 

‘Notes on the giapes in the experimental vineyard of the Kausas Station, E. A. * 

Popenoe and S. C. Mason . .. **.. 566 

Importation of Italian grapes and olives into California, E. W. Hilgvird ... 629 

Port and sherry grapes in California, E. W. Hilgird 029 

Experiments with grapes and potatoes at Mississippi Ktation 6«>ft 

Greenhouse heating, steam us. hot water, S. T. May n aid 104 

Greenhouse construction and heating, L R. Taft 236 

Special fertilizers for greenhouse crops, 8. T. Maynard... ...... 235 

The paper flower pot, L. H. Bailey 509 

A few ornamental plants, G. C. ftutz .... 666 

FORESTRY. 

Notes on conifers at Kansas Station — l*..... 143 

Forestry at South Dakota Station, 0 A. Keller.. 512, 662, 741 

SEEDS. 

Seed testing and distribution, Canada Experimental Farms 3 

Distribution of seeds and plauts, E. J. Wickson 393 

Should farmers raise their own vegetable seeds? G. C. But* 26 

Germination of sugar-cane seed * 351 

Germination tests at Arkansas Station ...... 317 

Ctomhmttoa tests at Delaware Station - ... ...... .. 323 

tod germinAtor testa, A* I. Hayward . 352 

Comparative vitality of hulled and unhulled timothy seed, E. & Goff. . 449 

Seed testing at Michigan Station in 1889, h, K Taft 492 

Germltmlioo^s with wheat, G* W. Curtis...- Sl4 

Grass Scads, tests of vitality, G, E. Morrow and T. ft Hunt . w * 632 


Germination teste of pate at Mates Station, F. L. Harvey . — 656 
Tssts of seeds at Vermont Station ♦ a W. Mteott 696 



XXVII 


WEEDS* 

Peg* 

Weeds of Florida, J. 0. Neal * — . — - 13 

The broom-rape of hemp and tobacco, PL German . * .. 22 

Rib-grass o? narrow-leaved plantain in fields of clover, W* J. Beal 25 

The weed pests of the farm, G. McCarthy * 164 

Colorado weeds, A. E. Blount 392 

Canada thistles, their extermination, T. J. Bnrnll 495 

The Canada thistle, C. F. Millspaugh „ . .... .. 745 

Kotos on weeds, F. L Harvey 951 

Six worst weeds, W. J. Beal 655 

FEEDING STUFFS, 

The proteids or albuminoids of the oat kernel, T. B. Osborne ... 304, 490 

The changeableness of the fats of certain feeding stuflfe, 0. Reitraair.. 613 

Dried brewers’ grains and other feeding staffs, W Frear 295 

Chemical analyses of germ meal and oat-dust feed, E. H. Farrington 565 

Corn fodder, R. P. 8 peer 219 

Analyses of corn fodder and silage, E H. Farrington 208 

Composition of corn at different stages of growth 341 

Bilage w. dry fodder, fiom corn cut at different periods of growth 358 

Chemical composition of corn, silage, cow-peas, and soja beans in South Carolina, 

J. B. McBryde «.*.*. . 169 

Analyses of silage, f\ A. Ctoessniann 57 

Comparative value of fodder plants and othei feeding stuffs. R. P Speer 101 

Analyses of feeding stuffs, If. C White 50 

Notes on feeding stuffs, W. Bowman 133 

Analyses of feeding staffs, C. A. Goessmann - 232 

Fodder analyses, C, A. Goessmanu 579 

Stock feeding, A. T. Neale ... 323 

Analyses of feeding stuff*, 0 1 L Failyer and J.T Willard 340 

Examination of cattle foods, £\ H* Irish — 373 

Stock feeding, It. J. Wheeler 423 

Composition of feeding h tuffs, F. W. Well - 436 

Analyses of cattle foods, W. P. Cutter — — 504 

Cattle foods and feeding rations, E, F. Ladd — 591 

Analyses of foods, E, F. Ladd - 589 

Fodder analyses, J. L. Hill - - 067 

Compilation of analyses of American feeding stuffs, E. U. Jenkins and A. L. 

Winton, jr 701 

Limit to the assimilation of sugars, F. Jlofracister 461 

Influence of the addition of protein to a maintenance ration on the metabolism 

In full-grown animals, W. Henneberg and T. Pfeiffer 462 

Is the action of ammonium salts similar to that of asparagin when fed with a 
ration deficient in albuminoids and rich in carbohydrates? H. Weiske and E. 

Flechsig — 1 m 

Action of amidee and ammonium nits in the animal economy. A summary, by 

8 . Woiake . 530 

Do the organic acids contained in feeding stnft poeeees an action similar to car- 
bohydrate* in conserving the albuminoids? H. Weiefce and E. Flechmg — 811 

Studies te artiftaial digestion of albuminoids, A. Stmteer 63 jj 

Oo-efflcteateof digestibility for protein, W. H. Jordan and L. H. Merrill 658 



XXVIII 


Pa** 

Determination of the digestibility of rations, F. W. Morse 414 

Composition and digestibility of different cattle foods — 644 

Digestibility of bay, bean meal, barley meal, Swedish turnips, and rice meal, F. 

Lehmann and J. H. Vogel .. 459 

Digestion experiments with corn silage and fodder corn, F. W. Woll 429 

Digestion experiment with Lespedeza bicolor (bagij on sheep, 0. Kellner, T. 

Yoshii, and M. Nagaoka . - 766 

Economical feeding of livestock, C. A. Goessmann 57 

Influence of steaming on the nutritive value of lupine, S, Gabiiel - 461 

Investigations with the calorimeter on fats and fatty acids, F. Stohmanu and H. 

Langbein - v 459 

The nutritive value of cellulose, W. Hennebergand F. Lehmann — 613 

Xylose or wood sugar 085 

The nutritive value of different albuminoid bodies, S. Gabriel.* 678 

Sugar-beets as stock food, I. P« Roberts * 505 

ANIMALS— BREEDING— FEEDING. 

Pedigrees of live stock at Canada Experimental Farms * 4 

Pedigrees of dairy animals under investigation, P. Collier... ... 243 

Notes on breeds of cows and poultry at Louisiana Station * 147 

Live stock and poultry at North Louisiana Station, J. G. Lee .. 642 

Milch cows and poultry at Louisiana State Station, IX N. Barrows .. 572 

Cross-breeding of sheep, L. Foster 512 

Swine breeding, N. W. McLain 498 

Experiments with different breeds of dairy cows, M. E. (fates 1..162. 241 

Testing of dairy breeds, P. Collier 243 

Feeding experiments with different breeds of dairy cows at New Jersey Station. 499 

Dairy experiment with different breeds, E. F. I^add 592 

Tests of several breeds of dairy cows at Maine Station 647 

Observations on the milk of cows of different breeds, W. Kindmer ... 464 

Effect of food on the quality of milk, G. If. Whitchcr 65 

Corn silage «. sugar-beets as food for milk production, C. E. Thorne and J. F. 

Hickman 247 

Effect of cotton seed and cotton-seed meal on butter, G. W. Curtis 299 

Feeding for milk and butter, E. R. Lloyd .. * 362 

Comparative tests of cows, P. Collier — ’ 364 

On the effect of a grain ration for cows, with pasturage and with green fodder, I. 

P. Roberts and H. H. Wing 369 

Feeding experiments with milch cows and steers at Mississippi Station, S. M. 

Tracy.- - 411 

Experiments with fodder corn and silage for cows, F. G, Short .... 430 

Com silage vs. dry fodder corn for milk and butter production, F. W. Woll 440 

Ground oats vs. bran for milk and butter production, F. W. Woll 440 

Feeding experiments with milch cows, C. A. Goessmann. 277, 572 

Relative feeding value of certain grain rations for milch cows, E. F. Ladd 592 

Influence of food on butter, E. F, Ladd — . ... 593 

Warm water for milch cows, F. E. Emery 597 

Comparative value of warm and cold water for milch cows, F. H. King **-.431, 445 

Feeding lor milk and butter at Mississippi Station .1 * 658 

Feeding tests of milch cowa at Vermont Station, J, L. Hills . * 666 

Feeding experiments with cows, steers, and pigs at Maine Station : . 645 

Cattle feeding, W, H. Newman * J 196 

* 



XXIX 


Paget 


The comparative value of corn fodder and silage in feeding yearling heifers, T. F. 

Hunt - 204 

Value of pasturage and grain rations with pasturage for young cattle, G. E. 

Morrow - - 209 

Cotton-seed hulls as a feeding stuff for cattle and calves, A. E. Menke 317 

Feeding steers of different breeds, E. Davenport 360 

Feeding experiments at Texas Station, F. A . Gulley 175 

Feeding experiments with steers, F. A. Gulley . 514 

Feeding experiments with cattle, E. F. Ladd — 591 

Fee ling experiments with cattle, K. i\ Speer . 720 

Feeding experiments with lambs, Cl A. Goessmann 231 

Some leading experiments with sheep, W. A. Henry 436 

Comparison of hay, rice meal, and Swedish turnips in fattening sheep, F. Leh- 
mann and J. H. Vogel 464 

Fig-feeding experiments, W. W. Cooke 74 

Feeding experiments with pigs, C. A. Goessraann . 577 

Fig-feeding experiments with coarse foods, P. Collier ... . 735 

Feeding pigs of different breeds, E. Davenport . 107 

Pig feeding, W, U. Newman 1 196 

Fig-feeding experiments without milk, P. Collier 282 

Feeding bone meal and hard-wood ashes to bogs living on corn, W. A. Henry,. 301 

Fig-feeding experiments at Kansas Station 338 

Results of feeding pigs with skim-milk and corn meal vs. corn meal and mid- 
dlings, G. II. Whitcher - 413 

Experiments in pig feeding at the Wisconsin Station, W. A, Heury 426, 437 

Pig feeding for profit, N. W. McLain 497 

Dry m wet food for swine, Kranss 532 

Feeding experiments with swine at Maine Station 647 

Green fodder for swine , T. Shaw .. 676 

Report of poultry manager, Central Experimental Farm, Canada, A. G. Gilbert. 5 
The effect on fowls of nitrogenous and carbonaceous rations, L P. Roberts and 

J. E. Rice 506 

Poultry-feeding experiments at New York State Station, W. P. Wheeler 5 88 

Proceedings of an interstate convention of cattlemen held at Fort Worth, Texas, 

March 1M3, 1890 33 

VETERINARY SCIENCE AND PRACTICE* 

Notes on influenza, T. IX Hinebauch 20 

Charbon, G. C. Creelman 159 

Ch&rbon, S. M. Tracy 411 

Texas fever, P. Paquin - 160 

Notes on Southern cattle-plague, M. Francis — 514 

Actinomycosis, H. J. Detmera 168 

Blackleg, P.Paqnin - 363 

Milk few or parturient apoplexy in cows, F. E. Rice — 295 

Hog cholera and parturient apoplexy in cows, F. L. Russell 653 

How far may a cow be tuberculous before her milk becomes dangerous as an arti- 
cle of foodtL.w — 1°3 

Keefe’s lymph as a means of diagnosing cases of tuberculosis in cattle—, 534 

Spqying of cattle, Din 3,8 

Influence of spaying on milk production, R. R» Dinwiddie — 187 

Tfc# diseases of the home - — 51S 



XXX 


T«l». 

Foot rot In sheep, £. A. A. Grange 781 

Report of veterinarian of Arkansas Station, R.R. Dinwiddie — * 318 

Report of veterinary section of Colorado Station for 1889, W. McEaciiratK. .... 395 

Report of veterinarian of Michigan Station for 1889, E. A. A. Grange 496 

DAIBYING. 

Dairy notes, E. F, Ladd 593 

Dairying and breeding, I. Ross 731 

Teats of dairy cows; home vs* fairgrounds, J. H. Hills - 515 

Analyses of milk of different breeds, R. C. Kedzie — 359 

Milk analysis, H. Snyder 503 

The composition of milk and milk products, P. Vieth 761 

Investigations relating to the composition of milk, S. M. Babcock 441 

Fibrin in milk, S. M. Babcock 429 

Number and size of fat globules in cows’ milk, F. W, Woll 454 

Iowa Station milk test, G. E. Patrick - ..52,101,331 

Investigations of milk tests, E. H. Farrington.. - - 211 

A new milk test 377 

Testing milk at creameries and cheese factories 378 

Milk and bntter tests, G. E. Morrow 403 

Milk and batter tests, A. G. Manns — - 201 

Milk tests, E. H. Farrington - 564 

A description of Cochran’s method for the determination of fat in milk, for the 

nse of dairymen, G. C. Caldwell „ *. 120 

A method for determination of fat in milk and cream, P. Collier 242 

A new method for the estimation of fat in milk, especially adapted to creameries 

and cheese factories, S. M. Babcock ...,.256, 441 

Variations in fat of milk served to customers in dipping from cans, H. II. Wing 

and C. D. Smith.— - - 286 

Simple methods of determining milk fat, W. Frear and G. L. Holter 294 

The Babcock method of determining fat in milk and cream 630 

Preservatives for milk samples, G, E. Patrick .... — 101, 331 

The sterilization of milk by peroxide of hydrogen 532 

Conditions affecting the quality of milk, G. H. Wbitcber.. 65 

Effect of time of milking and number of hours between milkings on the butter 

content of milk, E.R. Lloyd - 363 

Variations in the yield and quality of milk, S. M, Babcock 428 

Bacteria in milk, cream, and butter, H. W. Conn - 396 

Bacteriological examinations of milk, J. Clauss ...... 465 

Bacteria of normal and abnormal milk, L, Adametz 617 

Cream raising by dilution, H, H.Wing and H. Snyder 284, 604 

Cream raising by dilution, G. E. Morrow and E. H. Farrington . 494* 

The relative-value plan at creameries, G. E, Patrick ... 

Tables for calculating prices of milk, G. E, Patrick 

Tables for calculating the price of milk r95 

©Utter making tom sweet cream, G. E. Patrick . 53 

Quality of butter from sweet and sour cream, G. W. Curtis...**. ™899 

Optical analysis of butter, C, Violetta * *0615' 

Examination of butter with the oleofractometer — 

Detection of margarine in butter „ 


Stetectkm ofcocoanut butter in cows’ butter 



XXXI 


Pag* 

Batter analyses — 631 

Creameries, C. L. Penny - — 323 

Creamery and dairy notes, G. E, Patrick 330 

Determination of water in bntter, O. Henzold 610 

The establishment of cheese factories and creameries in Canada, .T. W. Robertson. 675 
Conditions affecting the strength of the stomach of the calf tor rennet, W. P. 

Brooks — 406 

TECHNOLOGY. 

The possibility of developing a domestic sugar industry, A. T. Neale 46 

Notes on sugar-house work, G. E. Patrick . 55 

Sugar making on a small scale, W. C. Stubbs 668 

The sugar-beet industry in Europe and America 93 

The sugar-beet industry, II. W. Wiley 181 

Sorghum sirup adulterations, G. E. Patrick 55 

The conservation of wines, E. W. Hilgard — 99 

aoetcultitral engineering. 

Tile draining in relation to flood and drought, R. C. Kedzie 495 

Tile drainage at Louisiana State Station, D. N. Barrows 572 

Hillside ditches, K. Chamberlain 288 

Irrigation in Colorado. L. G. Carpenter . 393 

The measurement and division of water, L. G. Carpenter . 396 

Dynamometer tests of plows, J. W. Sanboru 376 

Dynamometer tests of wagons, J. W. Sanborn 515 

Report of machinist of Maryland Station, E. H. Brinkley 352 

Roads and road making, J. If. Lane. - — .. 270 

Points about country roads, AV. W. Carson 254 

Stable floor and watering trough for the dairy stable, L. H. Adams 435 

The manure platform at New York State Station, P. E. .Emery ... 598 

Poultry house, bull stalls, and piggery at New York State Station, W. p„ Wheeler. 689 

Plan of a barn for a dairy farm, F. H. King 447 

Construction of silos - 337 

Construction of silos, A. I, Hayward 350 

STATION STATISTICS. 

Report of the Alabama Canebrake Station for 1889 315 

Annual Report of Alabama Canebrake Station for 1890 549 

Report of the Alabama College Station for 1889 314 

Annual Report of Alabama College Station for 1890 628 

Organisation of the Arizona Station, P. A. Gulley 549 

eport of the Arkansas Station, 1889 - — - 315 

& <ort of Arkansas Valley Substation, F. L. Watrous 395 

Regort of Connecticut Experiment Farms, 1889 — 3 

Plan of work at Colorado Station in 1889, C. L. Iugersoll 392 

Rep* t of San Luis Valley Substation, H, H. Griffin 395 

Re^rt of special examining committee on Colorado Station, D. W. Working and 

Ia Brothers — 393 

Rej^rt of director of Connecticut State Station for 1889, S» W. Johnson — 476 

Re^ortof director of Connecticut Storm Station for 1889, W, (X Atwater • 398 

Report of the Delaware Station ft>r 1889 — — - — 321 

28519— 13 



XXXII 


Annual Reports of Florida Station 13 491 

Annual Report of Georgia Station for 1890 559 

Reports of Illinois Station for 1888 and 1889 . 499 

Annual Reports of Indiana Station for 1889 and 1890 334 

Annual Reports of Iowa Station 59 334 

Reports of Louisiana Stations _ 543^ J4 7j 49^ 349 

Annual Reports of Maine Station .. 345 344 

Report of the Maryland Station for 1889 345 

Report of director of Massachusetts State Station for 1 889, C. A. Goesamaun 572 

Annual Report of Massachusetts Hatch Station for 1890 532 

Report of director of Michigan Station for 1890, 0. Clute 492 

Annual Reports of Mississippi Station ... 953 

Annual Report of the Nebraska Station for 1889 493 

Report of director of Nevada Station for 1889, Le R. D. Brown 412 

General information regarding the New Mexico Station, H. Hadley 418 

The work of the New Mexico Station, A. E. Blount 419 

• Annual Reports of the New York Cornell Siatiou 419 519 

Report of director of New York State Station for 1889 * 5^7 

Annual Report of North Caroling Station for 1889 359 

Report of director of North Dakoty* Station for 1890, H. E. Stockbridge 740 

Report of board of managers oFRhode Island Station for 1889 ~ 403 

Reports of the South Dakota Station 3 74 r> ] j 

Annual Report of Tennessee Station for 1889 ^ ^ 

Annual Reports of Texas Station ^3 74 1> 

Report of director of Utah Station for 1890, J. W. Sanborn I 1 514 

Annual Report of Vermont Station for 1889—.* ~~ 335 

Annual Report of Virginia Station for 1890 

Reports of director of Wisconsin Station for 1889 and 1890, W. A. Henry 420, 436 

Statistics of the agricultural experiment stations in the United States 309 474 

Financial statistics of the experiment stations in the United States -"7.1 ’ 471 

Report on the American stations, M. Wilckens ” ’ 

The agricultural institutions of Japan, O. Kellner " 3 l0 

Agricultural experiment stations in Austria ” * " " ^ 

Agricultural experiment stations in Holland ’ ’ 700 

Report of the agricultural-chemical experiment station at Halle for 1890 M 
Maercker ' ^ 


AGRICULTURAL STATISTICS. 

Hie value and yield of the staple crops in the United States, graphically illus. 
trated, J. R. Dodge ^ 

Reports of Division of Statistics of U. S. Department of Agricnltoro.^ie, 609 673 749 
Reports of correspondents on the condition of agriculture i n West Virginia, J. A. ’ 

M * era - *17 



EXPERIMENT STATION RECORD. 


Vol.2. 


AVGUST, 1890. 


Vo. 1. 


EDITORIAL NOTES. 

With tlu' beginning of the second volume of the Experiment Sta- 
tion Record two new features are introduced. The one consists of 
items of news from the stations, under the title of Experiment Station 
Notes ; the other is the ineluding of the (Janadiun stations with those ot 
the United States in the abstracts Of bulletins and reports. 

The Experiment Station Notes aio compiled from reports received 
from the stations and from other sources. It is hoped that they will 
prove a helpful means for keeping the stations advised of one another’s 
work and plans and for showing the general public more of the spirit 
and tendencies of the stations, the kinds of work they are doing, the 
aid and recognition they are receiving, and the advances they are mak- 
ing. That onr Oanadiau neighbors are making such noteworthy progress 
is a matter of congratulation, not only for Ihem but for us also. Their 
work will be useful to us and ours to them. 


During 1889 some two hundred and eighty reports and bulletins were 
published by the stations in the United States. They were estimated 
to aggregate about 10,000 pages. It seems reasonable to expect that 
thfe number and bulk of the publications in 1890 will be stilt larger. 
Even now the current publications are more than can be followed up 
by any siuglo individual. What will bo the difficulties of the future in- 
vestigator and student who shall be obliged to search through the 
records of experiments tried, of results tested, of conclusions over- 
thrown, in the attempt to gather the facts needed to form a, judgment, 
prepare an address, write an essay, or plau a research? This difficulty 
has been foreseen and provision has been made for meeting it by means 
means of the publications of this Office. 

The system of experiment station publications is briefly this: the 
individual stations publish Annual reports and frequent bulletins, which 
are intended to bring promptly to the formers of their own States prao 
MMWSo. 1—1 1 
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tioal results they hare gained, and to give full details of management 
and of scientific work especially for the benefit of the stations and in- 
vestigators. The publications of the Office of Experiment Stations are 
to collate, crystallize, and distribute the product of the whole work. 

But this system, well-rounded as it is, is lacking in one particular. 
It does not fully meet the needs of the farmers of the couutry. Much 
of the work of each station is valuable to the farmers of many States. 
Bo station can undertake the study of all, or even all the most import- 
ant, problems of its own State. Many problems are being investigated 
by several stations. Many citizens are therefore as much interested in 
work done in other States as in that done in their own. But the stations 
can distribute only a few of their publications outside of their own 
State limits, nor could busy practical men utilize all of the hundreds of 
bulletins and reports which appear each year if they had them. The 
technical publications of the Office of Experiment Stations can not be 
made to serve the purpose without changes which would seriously in- 
jure their usefulness for the purposes for which they were intended, and 
without an expense too great to be assumed. 

This lack is being felt more and more. The Office of Experiment 
Stations has attempted to meet it by planning a series of Farmers’ 
Bulletins, to contain brief, clear,, practical statements of the more im- 
portant results of investigations in the several States and to be dis- 
tributed in large numbers to farmers throughout the Union. Two 
numbers have been issued. It is hoped that the means at the disposal 
of the Department will suffice for a liberal support of these bulletins. 

Farmers’ Bulletin Bo. 1 was entitled “The What and Why of Ag- 
ricultural Experiment Stations.” 1 ts purpose, as expressed in the title, 
was to explain what experiment stations are and how they are useful ; 
to give an oatline of the history of the movement iu this country and in 
Europe; and to show the present status of the American stations. An 
edition of 50,000 was printed. Galls for 25,000 more were received 
from stations which desire to distribute them to their constituents in 
their respective States, but the means available for printing were not 
sufficient to meet tbe demand. Farmers’ Bulletin Bo. 2 is entitled “ The 
Work of the Experiment Stations.” It contains short articles on better 
cows for the dairy, fibrin and bacteria in milk, alfalfa, silos and silage, 
and co-operative field experimen ts with fertilizers. An edition of 150,000 
has been printed, of which 75,000 copies are to be placed at the disposal 
of members of Congress. The test are to be distributed from the 
Department and stations. It is the purpose to supply these to the cor- 
respondents of the stations so far as circumstances will allow. Several 
Stations have furnished this office with copies of their mailing lists and 
the bulletins will be sent to them. Stations desiring Farmers’ Bulletin 
Bo. 2 for circulation are invited to confer with this Office. 



REPORT OP EXPERIMENTAL FARMS IN CANADA FOR 1889. 


As stated in detail in Vol. I, page 245, of the Experiment Station 
Record, the Canadian Government, in the year 1886, made provisiou 
for the establishment of live experimental farms in different parts of 
Canada. They are under the geueral management of Prof. William 
Saunders, director of experimental farms. The principal one is the 
Central Experimental Farm, which is located in Ottawa aud serves for 
the provinces of Ontario aud Quebec. Of the other four, that for the 
maritime provinces is located at Nappan, Nova Scotia; that for Mani- 
toba at Brandon; that for the Northwest Territories at Indian Read, 
and that for British Columbia at. Agassiz. 

Report of Director of Experimental Farms, W. Saunders 
(pp. 5-41). — “The progress made during the past year at the several 
experimental farms has been such as to attract the general attention of 
the agricultural community.” Many persons have visited the “ farms ” 
and a large correspondence has been carried on. The Central Experi- 
mental Farm alone has received nearly 7,000 letters daring the year, and 
41,584 reports and bulletins and 3,602 packages of grain and seeds have 
been distribnted. The officers of the experimental farms have been 
frequently called upon to attend farmers’ institutesaml other meetings of 
farmers. Accounts are given of visits made by the director to New Bruns- 
wick, NovaScotia, Ontario, Prince Edward Island, Quebec, Manitoba, the 
Northwest Territories, and British Columbia, during which the several 
experimental farms were inspected, farmers’ meetings attended, and tho 
agricultural needs of tho different regions carefully studied. Reference 
is also made to the wise policy recently adopted by the Canadian 
Pacific Railway “ of setting apart at each of the more important railway 
stations through the sparsely settled portious of the western plains, 
about an acre of land for garden purposes.” 

Refort of wore at Central Experimental Farm (pp. 17-41.)— 

Seed testing and distribution (pp. 17-25).— During the year 933 samples 
of seeds of grain and vegetables sent in by farmers were tested. A sum- 
mary of the results is given in the report. The percentage of vitality 
varied from 0 to 150. 

. The tests of frown grain have boon especially useful to the farmer* of the Northwest, 
and the ttnwfr information given has no doubt saved many from the disappointment 
wfciobwotdd la most eases have resulted from the use of inferior seed. For while oe- 
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rasiimal instancas liave tieen reported of good oropg being obtained where frozen grain 
has been used for need, the bnlk of the ovidonoo appeamja bo on the other (tide, and 
few farineni core to ran the risk which always attends tho sowing of injured seed. In 
testing frozen grain not only was the percentage of germinating power returned, but 
information was also given regarding the vigor or weakness of growth. It wasofton 
observed that chore frozen gram bad a fair percentage of germinating power its 
vitality was so far injnred that a very weakly growth wasmodo. These weakor plants 
sometimes gain strength and vigor rapidly in the rich soil of the prairies when the 
weather is favorable, but if unfavorable conditions prevail their growth is usually 
slow and stunted and tho crop uneven in ripening. 

Rust was alarmingly prevalent in Ontario ami to some extent in Quo 
bee and the maritime provinces, shriveling the grain and weakening 
its vitality, especially in tho case of oats. Farmers are invited to send 
samples of doubtful seed to the farm to be tested. 

Two thousand seven hundred and sixty 3-pound packages of seed 
grain were distributed to farmersof the Dominion, including the, Ladoga 
wheat; seven varieties of two-rowed barleys, viz., English Malting, 
Carter’s Prize Prolific, Beardless, Danish, Chevalier, Danish Printioo 
Chevalier, Peerless White, and Thanot ; and three of oats, viz., Car- 
ter’s Prize Clnster, Welcome, and Parly Blossom. Extracts from the 
reports of farmers who tested these seeds are given. A limited num- 
ber of tree seeds have also been distributed, including Manitoba maple, 
box-elder, elm, white ash, black walnut, and butternut. 

Live stock (pp. 25-29). — Brief accounts are given of tho pedigrees of 
the members of the farm herd, which includes Shorthorns, Ayrshires, 
Holstein-Friesians, Jerseys, and Polled Angus cattle, “ in all fifty pure 
breed animals, to which may be added three grade cows and one grade 
heifer. 

Experiments with wheat (pp. 30, 31).— Eight varieties of winter wheat 
and ninety-nine of spring wheat were tested. Tabulated notes are given 
for thirty-two spring and three winter varieties. Further details are 
reserved for a bulletin. 

Experiments with barky (pp. 31,32). — “Tho field experiments with 
barley have been carried on mainly with two-rowed varieties, such as 
are in favor in Great Britain for malting purposes.” Tabulated notes 
are given for thirteen two-rowed varieties and four six-rowed varieties. 
A test made by a practical maltster and brewer is reported, in which a 
two-rowed barley Horn Scotland yielded about 13 per eeut more of ex- 
tract than six-rowed Canadian barley. 

Experim&nts with oats (p. 33).— Tabulated notes on thirty-six varieties. 

Experiments with Indian com (p. 33).— Seventy varieties of com have 
been tested, and the product hoe been converted into silage. Tests have 
also been carried on with this important crop at the experimental firms 
in Nova Beotia, Manitoba, and the Northwest Territories. Details will 
be given in a special bulletin. 

Other crops.— Brief notes are given on five varieties of turnips, three 
of mangels, five of carrots, five of sugar-beets, end three of peas; on 
mixtures of grasses and clovers sown for permanent pasture, spring rye, , 
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and eleven varieties of clovers anil forage plants. Records were kept for 
three hundred and eighty-four varieties of potatoes, but the details of the 
tests are reserved for a special bulletin. “Among the newer potatoes the 
following deserve mention on account of their productiveness: Halton’s 
Seedling, Dakota Red, Stray Beauty, Rosy Morn, Rural Blush, Lee’s 
Favorite, Burpee’s Superior, Early Albino, and Carter’s King of Rus- 
sets.” Seedj of a variety of cereals and other products grown iu the 
Himalayan Mountains are being tested. A list is giveu of forty-eight 
species of forest trees planted on the farm, and of ten species of shrubs 
and trees planted in hedges. A new office building and chemical lab- 
oratory, houses for seed testing and distribution, and for the farm im- 
plements, a granary, and a silo have been erected. Exhibits of the 
products of the experimental farms have been made in different parts 
of Canada. Meteorological stations have been established at each of 
the farms. 

“ During the greater part of the year Mr. J. A. Chicoyne, of Sher- 
brooke, Quebec, has been employed as a special agent to visit different 
port ions of the province of Quebec, holding meetings among the farmers, 
and to deliver lectures to them in the French language on agricultural 
subjects. This has been done with the view of instructing them in re- 
gard to farm work and of encouraging them in the improvement of their 
farms. From the reports which have been received it would appear that 
the services rendered have'been appreciated by the people.” 

Report ok Chemist, F. T. Siiutt, M. A. (pp. 42-58).— This includes 
analyses of soils, muds from Prince Edward Island, black mucks from 
Ontario, marls, “flue dust,” wood ashes, pondrette, fish waste, gas lime, 
superphosphates, sugar-beets, and water. The new chemical labora- 
tories and their equipment are described. 

Report ok Entomologist and Botanist, James Fletcher (pp. 
511-02, illustrated). — This is chiefly devoted to au account of the work 
in entomology, including field investigations of insect pests and 
trials of insecticides, ami includes notes on the Hessian fly ( Gecidomyia 
deniructor), grain aphis (Siphonophora arour), wheat-stem maggot 
(Meromysa amerioana ), cut- worms, turnip flea beetle (Phyllolreta vit- 
tata), Mediterranean flour moth (Ephestia Iculmiclla), granary weevils 
( Calan&m granaria and C. orysai), large red headed flea beetle ( System 
frontalix), Fuller’s rose beetle (Aramigm fulleri), and an insect injuring 
a wooden water pipe (Maoronychus glabratus). The experimental grass 
plats are referred to. About 200 species of trees and shrubs have been 
set out. 

Report of Horticulturist, W. W. Hilbobn (pp. 93-96).— Brief 
note* op experiments with apples, pears, plums, cherries, grapes, cur- 
rants, raspberries, blackberries, strawberries, radishes, lettuce, aspara- 
gus, and rhubarb. 

Report of Poultry Manager, A, G. Gilbert (pp. 97-111).— 
This contain*) an account of observations at the farm with a number of 
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different breeds of lions, and of an unknown disease which destroyed 
many fowls in the vicinity of Ottawa in the summer of 1889, together 
with practical advice concerning the management of poultry and brief 
notes on fourteen different breeds of liens. Data regarding the setting 
and hatching of eggs, monthly growth of chickens, number of eggs laid 
by hens of different breeds, iml weights of eggs singly and per dozen 
are given in tabular form. The following are given as “points to re- 
member : ” 

(t) Make hens lay w lion eggs aro dearest, 

(2) Breed stock \then eggv nvo t heap. 

(:<) Keep a non-sitting brootl to lay when sit tors aro hatching, and pay expenses of 
latter. 

(4 ) Breed as many chickens as possible and as early as possible. They all represent 
so much money. 

(5) Keep all the pullets. They aro worth $2 each as prospective early winter 
layers. 

(A) Kill or otherwise dispose of all lions after three years of ago. 

(7) Breed tlio best flesh- formers for maiket. Feed them up to as groat weight as 
possible. 

(H) Well-fattened, well -dressed poultry will bring the host prices ft 0111 the best cus- 
tomers. 

(9) If not accustomed to poultry, begin with a small number. Learn to make a 
success of the few, then go on with a larger number. 

(10) Do not neglect the little essentials to succoss, such as lime, gravel, meat 
plenty of clean wator, green food, dust hath, etc., regularly supplied to layers. 

(11) Keep strict account of every cent of expenditure and receipts. Charge the 
poultry with all expenses and credit, them with all receipts. The droppings nt 75 
centH per barrel will go a long way to pay feed. 

(12) Market gardeners find dairymen arc particularly well situated to permit of 
their dealing prohtably in poultry. The former have spare time in winter ; the latter 
aie among the best customers in the city every day. 

Report op Superintendent of Experimental Farm for the 
Maritime Pro vincem, W.M. Blair (pp. 112-122) — Tabulated notea are 
given of results of tests of 9 varieties of wheat, 17 of oats, 13 of barley, 
3 of buckwheat, awl 103 of potatoes. There are also brief notes on 13 
varieties of corn, 7 of turnips, 3 of mangels, 4 of carrots, 7 of tomatoes, 
10 of strawberries, 7 of raspberries, 3 of blackberries, 3 of gooseberries, 
8 of currants, 11 of cabbages, € of cacumbers, and 22 of forage plants. 
Tn a small experiment iu planting whole potatoes and pieces of different 
sizes the whole potatoes gave much the largest yield. Experiments 
with different fertilizers on oats, turnips, and corn, are also reported. 
A superintendent’s residence, workman’s cottage, and large bam were 
nearly completed when the report was prepared. 

Report of Superintendent of Experimental Farm for Man- 
itoba, S. A. Bedford (pp. 123-132).—' Tabulated notes are given for 
tests of 17 varieties of wheat, 20 of oats, 15 of barley, 6 of native 
grasses, 23 of cnltivatod forage plants, 1 1 of corn, 47 of potatoes, 13 of 
turnips, 4 of mangels, and 0 of strawberries. There are also brief 
statements regarding experiments with grapes, currants, gooseberries, 
raspbemies, blackberries, forest trees and shrubs, and iu apkmlture. 
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11b pori' op Superintendent op Experimental Farm for Tim 
Northwest Territories, A. Mackey (pp. 133-150). — Experiments 
with wheat ate reported, including tests of 10 varieties from India and 
of three grades of frozen Red Fife wheat. Smut, whieh was very prev- 
alent throughout the Territories, did not affect the Indian wheat. Tab- 
ulated notes are given for 31 varieties of rye, including 6 from high 
elevations in India; 32 of barley, including 12 from India; 22 of oats, 
and 40 of potatoes. Brief mention is also made of experiments with 
forage plants, flax, buckwheat, turnips, mangels, carrots, apples, pears, 
plums, cherries, currants, raspberries, blackberries, gooseberries, 
grapes, and strawberries. Thousands of forest trees aud shrubs have 
been set out iu wind-breaks and nursery rows, aud experiments are in 
progress with seedling trees. The farm buildings thus far completed 
include houses for the superintendent, horticulturist, and foreman, a 
horse stable, and a barn. 

Report op Superintendent op Experimental Farm for Brit- 
ish Columbia., T. A. Sharpe (pp. 151, 152).— Work on tliis farm was 
begun September 10, 1889. The report, therefore, includes only a brief 
account of preparatory operations. Orchard and small fruits, and 
abuut 8,000 forest trees have been planted. 



ABSTRACTS OF BULLETINS OF THE AGRICULTURAL EXPERIMENT STATIONS IN THE 

UNITED STATES. 


Alabama College Station, Bulletin No. 10 (Hew Series), January, 1890 (pp. 15). 

Grape culture, J. S. Newman.— “ A most unprepossessing north 
hillside was selected for a vineyard.” Iu one part of the vineyard the 
ground was very uneven, and in another part the soil had been so com- 
pletely washed off that the surface was entirely bare of vegetation. 
An account is given of the preparation, planting, and cultivation of this 
vineyard, begun in 1886. Peas wereplanted among the vinesfortwoyears, 
and composts of cotton-seed meal, cotton-seed-hull ashes, acid phosphate, 
and kainit in different combinations have been used during four years. 
The third year the standard varieties, such as Concord, Ives, and Perkins, 
produced an average of 12 pounds per -vine, or 4 tons per acre; and in 
1889 nearly 7 tons of grapes of the different varieties were gathered 
from the experimental acre. This effort of the Station to promote" the 
culture of grapes in Alabama has excited much interest and is felt to 
be an important matter. Two years’ experience iu the use of paper 
bags, as described in this bulletin, to protect tbe grajjes against birds, 
insects, mildew, and black rot, has convinced the experimenters that 
this is an efficient and economic means of defending some varieties of 
grapes against these enemies. The expense involved in the use of 
the bags has averaged six-tenths of a cent per pound. “It is not prof- 
itable, however, to bag any except the choice bunches.” Notes are 
given on thirty-nine varieties of grapes grown at the station. Berok- 
man’s (a new variety), Concord, Delaware, Goethe, Ives, Moore’s Early, 
Niagara, Perkins, and Wyoming lied, are especially recommended for 
general culture. . 

Alabama GollegeStation, Bulletin No. 11 (New Berios), February, 1890 (pp. 18). 

Notes prom tbe experiment station orchard, J. &. New- 
man.— • . 

Peaekea.—Iu March, 1885, thirty-six varieties of budded peaches were planted upon 
a sandy ridge, which produced iu 1884 only 136 pounds ofseed cotton per acre with- 
out manure, By the side of these twenty-two seedling trees were planted. Next to 
those one row was planted with seed from which a dozen healthy trees Weire grown 
and left where they sprang up. The object in view was to compare the productive- 
ness, hardiness, and longevity of transplanted budded trees, transplanted seedlings, „ 
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and seedlings not transplanted, aurl at the same time to woenre a record of the habits, 
pecnlarities, and merit of tlie varieties of budded fruit. * * * 

The trees wore all cut bock to 2 or 3 feet when transplanted, and have been pruned 
each spring since by the classes in the school of agriculture. Theobjects had iu view 
in pruning have been : 

(a) To train each tree to shade its own body to prevent snn-scald. (6) To distri- 
bute the growth of limits uniformly around and abovo the body, to secure symmetry, 
and to have the weight of fruit uniformly distributed aronnd the point of support., 
(e) To strengthen tho limbs by shortening back, to enable them tosnstain aoropof fruit. 
(d) To reduce the quantity of fruit by a judicious shortening of tlio shoots bearing 
the fmit-lmds. (e) To so direct tlie growth Mint the crop of fruit could Ito gathered 
liy a man standing npon the ground. 

A11 of thoso objects have boon attained in nearly evory specimen. Notwithstanding 
the immense crop of fruit borne last summer the treos wero neither broken por rendered 
ill-shapen, while trees not pruned were often stripped of all their branches. 

Observations indicate tbat seedlings have failed to bear as often as 
'budded trees, and tbat there has been no uniform relation between the 
date of flowering and of ripening. Brief notes on thirty-six varieties 
are given, and these varieties arc classified with reference to their use 
for shipping, canning, and homo consumption. 

I'ltnns . — Notes on twelve varieties. 


Alabama College Station, Bulletin No. 12, February, 1890 (pp. 15). 

CO-OPERATIVE SOIL TESTS WITH FERTILIZERS, J. S. NEWMAN.— 
In the season of 1880, nine farmers having typical soils in as many conn- 
ties were selected to co operate with the director in studying the needs 
of- these soils, and fertilizers were furnished with directions for their 
application and for the arrangement of plats. The fertilizers and 
amounts per acre were — for nitrogen, sulphate of ammonia, 80 pounds, 
nitrate of soda, 100 pounds, and cotton-seed meal, 200 pounds ; for 
phosphoric acid, dissolved bone-black, 200 pounds ; and for potash, 
kainit, 100 pounds. Green cotton seed, 960 pounds per acre, alone and 
iu combination with acid phosphate, and stable manure, 3,000 pounds 
per acre, were also used. The fertilizers were applied singly and in 
various combinations to fifteenth-acre plats planted with cotton, with- 
out provision for duplication. Some of the experiments proved to be 
of little value, owing to mistakes and omissions; others, three of which 
are reported, indicate with some clearness tbat phosphoric acid is the 
ingredient chiefly needed on the soils tested— sandy and brown loam, 
with clay subsoil. 

Tttta of varieties of cotton . — Seed of eleven varieties of cotton was 
sent to each of the experimenters. In tlie only successful test reported 
Peerless led in early maturing, and iu yield (1,080 pounds per acre) was 
equaled only by Jones’ Improved, though closely followed by Wellborn’s 
Pet end Zelluer. 

Careful directions for repeating the tests during the present season 
areiaeladed in the bulletin. 
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Alabama Canebrake Slatiou, Bulletin No. 7, February, 1890 {pp. 11). 

Field experiments, VY. II. Newman, M. 8.— 

(1) Cotton , test of varieties. — Tabular record and notes on twelve vari- 
eties. 

(2) Cotton, comparative earlinessfrom northern-grown seed.— The exper- 
iment was made in tlie endeavor to find a “ variety from some northern 
point that would mature a crop before attacked by tlie worms. Seeds 
were obtained from Somerville, Tenn., Carters, N. Ga., and Kalejgh, 
N. C. The seeds from North Carolina were of an improved variety, 
and those from North Georgia aud Tennessee were common. They were 
planted March 28, on one- third- acre plats, in black slongh bottom-land.” 
The results from these seeds were sufficiently better than those from 
seeds grown at the station to justify a repetition of the experiment. 

(3) Peas and melilotus as fertilizers. — A brief record of au inconclusive 
experiment to study the comparative value of peas and melilotus as 
fertilizers. 

(4) Pea vines as fertilizer for cotton. — Report of an experiment on 
three one-tenth-acre plats. On one plat no pea vines were planted, on 
another they were left on the grouud, and on the third they were cut 
for hay. The peas were followed by cotton. The resnlts in this, as in 
other similar experiments at the station during the past five years, 
strongly favored the use of pea viues to restore fertility to worn-out 
soils, and implied that it is better to cut the vines for hay than to leave 
them on the ground. The increased yield by leaving the vines is small, 
and the laud is much harder to prepare where the vines are left. From 
two to five tous of hay can be cut from one acre in vines. The increased 
cotton grown by leaving the viues to rot on the land was worth only 
$8.75, while the vines cured into hay would be worth not less tbau three 
times that sum. The effect of the vines upon crops after the first season 
has not been ascertained. 

(5) Corn , effect of fertilisers.— The results obtained on nine plats 
where different fertilizers were compared with no manure, were very 
uniform, and no increase can be attributed to the fertilizers.” These 
results afford cumulative evidence that the commercial fertilizers can 
not tie profitably used on the black prairie soils of the canebrake. 

(6) Corn, test of varieties.— Tabular record for twenty varieties, in- 
cluding Brazilian flour corn. 

(7) Corn, thickness of planting.— Com was planted in four different 
degrees of thickness, the rows being from 4 by 2 feet to 4 by 5 feet 
apart, on black prairie bottom-land. The yield was decidedly, in favor 
of the thiek planting. 

(8) Pea vines as fertiliser for com,— The results of an experiment 
oh three one-tenth-acre plats indicated no marked effect from the use 
of pea vines as compared with no manure. 
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California Station, Bulletin No. 85, February 15, 1880 (pp. 4). 

OBSERVATIONS ON OLIVE VARIETIES, W. U. KLEE — The follow- 
ing brief introduction is by Director Hilgard: 

The increasing prominence of olive culture iu this State gives importance to all 
light that can he thrown upon the subject, the more as the slow growth of the tree 
renders mistakes made in the selection of varieties both costly and difficult of recti- 
fication. It is therefore the intention of the station to subject both the growing trees 
ami the fruit and its products to the most Thorough comparative observation and in- 
vestigation, as quickly as the material shall be obtainable. In the meantime, the 
observations of Mr. Klee appear of sufficient practical importance to justify their 
publication at this time. 

It is evident, that both with respect to the production of oil and that of pickled 
olives, the proportion of kernel to meat is a matter of no ineau importance, when we 
see, as is shown below, that this proportion varies all the way from 8 to over 34 per 
cent. Some havo the impression that the oil of the kernel or pit forms a consider* 
able proportion of the product, but the investigation of this point made by Mr. L. 
Papa re Hi upon the common olive of Central Italy, showed this proportion to be as 
one to thirty, while in the Mission olive, noted for the rarity of sound kernels, the 
proportion was found by Mr. Ad. Sommer, of the University, as one to one hundred 
and sixty-two. lienee to the oil maker, as well as to the consumer of pickled fruit, 
the data given will be of some interest. 

The account of the observations made by Mr. Klee relates to the 
growth of a number of varieties of olives during several years. 

This is, of course, only the beginning of observation* winch will be continued for 
years to come. Nearly all the varieties enumerated are now growing at the four dif- 
ferent experiment stations, viz., Berkeley, Paso Robles, Jackson, and Tulare. Those 
at Berkeley wore planted five years ago, while those at the other stations were set 
out only a year ago, and thus afford hut few data of value. Observations of the 
varieties growing on the grounds of the California Nursery Company, Niles, and at 
Rancher Creek Nursery, Fresno, were also made through the courtesy of their re- 
spective managers. 

The tabular record includes data for sixteen varieties, on the name, 
age at planting, whether cuttings or grafts, diameter of stem or crown, 
height, and habit of growth and bearing, at Berkeley and elsewhere. 
Notes of measurements of fruit, etc., are also given for thirteen varieties 
and notes on growth and general behavior for eleven varieties. 

Colorado Station, Bulletin No. 10, January, 1880 (pp. 15). 

Experiments with tobacco.— . 

Introduction, 0. L. Ingmoll , M. 8. (pp. 3, 4).— In 1884 a small amount 
of good tobacco was raised at the college, and in 1S8S and 1880 larger 
experiments with this plant were conducted at the station. “ The results 
of the two years’ work are recorded briefly in this bulletin. The chem- 
ical analysis of the several varieties raised is also tabulated for com- 
parison and reference, and shows a quality that is good from the ehem : 
ical standpoint.” The director believes that through these experiments 
another money-making crop will be added to the agriculture of the 
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State. The station deems it unnecessary to continue experiments in 
this line. 

Field experiment* with tobacco i n 1 889 ( pp. 5-8). — This is an extract from 
the report of the station botanist and horticulturist tor 18S9. Havana, 
White Barley, and Golden Prior were the varieties grown, the first 
named on half an acre, and the others in single rows 100 feet long. 
Tests were also made on poor and rich soil, and the quality of the crop 
was determined by chemical analysis. The methods of cultivation, 
curing, and bulking are briefly described. “ The tobacco grown from 
our own seed, raised here a year ago, proved to be much inferior to that 
grown from imported seed, and it would not pay to raise such tobacco. 
The experience of this year shows that nothing but Havana seed-leaf 
should be grown in this region. A fine Havana leaf will always com- 
mand a ready sale at a good price.” The net profit in 1888 was at the 
rate of $188.24 per acre; in 1889, $170.88. 

Analytes, 7>. (P Brine, J). Sc. (pp. 9-15). — This includes brief state- 
ments with reference to the climate and fertilizers desirable for tobacco 
and the factors determining the burning quality of the weed, an analy- 
sis of the soil of the college garden, and a tabular record of analyses 
of samples of eighteen varieties of tobacco grown at the station in 1888 
and 1889. For details and conclusions from the experiments of 1888 the 
reader is referred to Bulletin No. 4 of this station, and to the Animal 
Report for 1888. Among the general conclusions are that “Colorado- 
grown tobacco makes a cigar of line flavor, with excellent burning 
qualities ; that chemically these tobaccos were fully up to tlie average 
of tobaccos produced elsewhere;” and that “tobacco is a profitable 
crop for the farmers of Colorado to raise ; one which, if well grown and 
cured, will add much to the productive wealth of the State.” 

Connecticut State Station, Bulletin No. 101, January, 1890 (pp. 4). 

Fertilizer analyses. — “ This bulletin contains some corrections ol 
errors in Bulletin No. 100, besides analyses of six nitrogenous super- 
phosphates, one of cotton-hull ashes and one of ; IT all’s Coral Ferti- 
lizer.’ ” 

Connecticut State Station, Bulletin No. 102, March, 1890 (pp. 7). 

Fungicides, K. Thaxter, Ph. D.— This bulletin is designed to call 
the attention of farmers to the importance of gaining some practical 
knowledge of the use of fungicides and to furnish brief directions for 
this purpose. Formulas are given for the Bordeaux mixture and the 
ainmoniacal carbonate of copper solution. Apparatus for spraying is 
described. 

In the treatment of fungous diseases no general directions can be given which will 
apply in all cases, and information on the subject should be previously obtained from 
some reliable source. In general, however, it may bo said that treatment should in 
the majority of cases be preventive rather than curative, the application being 



13 


effective only when made before the disease has appeared. An application of a strong 
ungicide to vines or trees during late winter or early spring is often useful by kill- 
ing fungous spores adhering to them. For this purpose a Bordeaux mixture made as 
described, by using 10 pounds of sulphate of copper, 10 pounds of lime, and 25 gallons 
of water, may be employed; and a strong (25 per cent) solution of sulphate of iron 
has been found of advantage for the same purpose. 

The apparatus for the application of fungicides is ocjually well adapted to the use 
of insecticides. If Paris green and London purple are to be used, they may in some 
eases bo mixed with tlie fungicide solution in the usual proportions when a double 
treatment is desired. 


Florida Station, Bulletin So. 8, January, 1890 (pp. 23). 

FIELD EXPERIMENTS WITH LONG STAPLE OR BLACK-SEED COTTON, 

J. P. Dk Pass (pp. 3-7). — Two experiments wore planned to test the 
effects in one case of 250 pounds of black cotton seed meal and 250 
pounds of “pot ammoniac,” and in the other, of 500 pounds of cotton- 
seed meal per acre, as compared with no fertilizers, on cotton planted 
on high, rolling, and sandy land. “In consequence of late planting, 
unskilled labor, protracted droughts in summer, and excessive rains in 
summer” the results were inconclusive. 

Weeds op Florida, J. C. Neal, M. 1). (pp. 7-16).— This contains 
a provisional list of the weeds of Florida, classed as “occasional,” 
“aggressive,” and “common.” The “semi-tropical” species are distin- 
guished from the others. Brief notes on a few varieties are given. 

Annual report op tiie Florida Experiment Station, J. P. 
Dk Pass (pp. 17-23). — This includes the report of the director oil the 
farm, buildings, orchard, live stock, substations, and entomological 
and botanical collections of the station; the report of the chemist on 
the analyses of fertilizers, waters, soils, grasses, etc., made at the sta- 
tion in 1889; and the report of the treasurer for the fiscal year euding 
June 30, 1880. 

Georgia Station, Bulletin No. 6, January, 1890 (pp. 16). 

Introduction, It. J. Bedding (p. 81 ).— A brief account of tlio work 
begun at Experiment, near Griffin, under the new organization of the 
station. “The farm donated by the citizens of Spalding County, situated 
lj miles north of the city of Griffin, was taken possession of July 1, 1889, 
but as the crops of the late owner were still occupying most of the laud 
no very extensive series of fall experiments could be inaugurated, and 
no report of results can now bo expected.” Field experiments with 
cotton seed in various forms aud with other fertilizers, and tests of varie- 
ties of wheat have been undertaken. “The preparatory work done 
includes ditching, under-draining (tiles), removing old fences, reclaiming, 
etc., besides the erection of two buildings, one each for the horticulturist 
and agriculturist. A barn is yet to be built before experiments can be 
commenced in tike feeding of stock and dairying.” 
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Entomology, J. P. Campbell, Ph. D. (pp. S2-89, illustrated).— 
Accounts of tlio cotton caterpillar (Alctia argUlacea ), potato sphinx 
(Phlegethontim celcus), and twig girdler (Oneideres cingnlatm ), with 
suggestions as to remedies. 

Southern drift and its agricultural relations, J. W. Spen- 
cer, Ph. I), (pp. 90-91). — A description of the geological formations 
known as “Southern drift,” especially as they are found in Georgia. 
It is expected that the agricultural relations of these formations will 
be discussed in a future article. 

Illinois Station, Bulletin No. 8, February, 1890 (pp. 75). 

Field experiments with corn, 1889, T. F. Hunt, B. S. (pp. 214- 
272).— The experiments here reported in detail are a continuation of 
those recorded in Bulletin No. 4 of this station, an abstract of which 
may be found in the Experiment Station Kegord, Vol. I, No. 1, pp. 
28-33. “These experiments were made on good prairie soil in eastern 
Illinois, just north of the fortieth parallel of latitude. The year 1888 
was an unusually favorable one for the corn crop; 1889 was much less 
favorable, there being deficient rain-fall in April and May, excessive 
ram in June, and an average temperature below normal during the 
summer months.” 

Experiment No. 1— Com, testing of varieties (pp. 214-240).— -Over sixty 
varieties, nearly all dent and including many of those used in 1887 and 
1888, were tested in 1889 on eighty-nine plats of 2 by 2 or 2 by 10 rods 
each, 5 acres in all. The results, as in the similar experiment previously 
reported, are given in detail in tables, with classified descriptions, sum- 
maries, general notes, and a meteorological record of the growing sea- 
son of 1889. Previous experiments are also taken inlo account in com- 
paring the different varieties. Attention is called to the desirability of 
making the tests of varieties on duplicate plats. . 

It was shown that there was a difference in 1888 of over 9 bushels per acre between 
the two duplicate plats of Learning on tract a and of 2$ bushels on tract b. The 
difference between two plats of Burr’s White on tract a was nearly t> bushels, and 
on tract c nearly 7 bushels per acre. In 1889 Learning ami Burr’s White were again 
selected for a duplicate test. As in 1888, the plats of each tract wore more than usnally 
uniform to all appearance, and care was taken to have the conditions as nearly alike 
as possible. With Learning the differences ran on tract a from less than 1 bushel 
to 12 bushels ; on tract b from about 2 to over 5 bushels. With Burr’s White on 
tract <i the difference was 12 bushels, but on tract b 27 bushels. This last is un- 
usual, and was duo to the number rather than the size of the ears produced. Differ- 
ences of 5 to 10 bushels per acre may arise from uncontrollable variations in condi- 
tions, while greater variations may occur from such sources. In the averages of tbo 
two varieties there was a difference of about 18$ bushels in favor of tract b ; in 1888 
there wasm difference of 6* bushels in favor of the same tract. 

For 1888 the varieties were divided into early maturing, which tlponed that season 
in one hundred and twenty-five or less days from date of planting; medium maturing, 
which ripened in from one hundred and twenty-five to one hundred and thirty-five 
days; late maturing, which ripened in from one hundred and thirty-five to one bun- 
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dred and forty-five days ; aud non-maturing. This season the time of ripen ing for each 
class was prolonged about ten days. 

There was considerable difference in the height of stalks between the seasons of 1888 
and 1881). The average height on eighty-two plats in 1888 was 11.2 feet ; in 1889, 9.7 
feet. Similar differences were observed in the height of the ears on the stalk. 

In 1888, the average per cent of water in the shelled corn when husked was, in the 
early maturing varieties, approximately 18 per cent; medium maturing, 22; late 
maturing, 27; non-maturing, 3G. In 1889 the avorago per cent was 17, 24, 29, aud 
38, respectively. The increase in the per cent of water with the later maturing is 
very marked. The difference in the loss of weight is more than is usually recognized. 

To make a bushel of thoroughly air-dry corn— that is, shelled corn containing 11 
per cent of water— it took, w hen the corn was husked, October 20 to November 13, 
72 pounds of ear corn in the early maturing, 80 pounds in the medium maturing, and 
89 in the late maturing. As most of the corn produced in central Illinois this season 
was late, 80 pounds evidently would not have been sufficient to produce a bushel of 
air-dry corn. 

On eighteen plats of tract a the same varieties of coni have been grown three 
years successively. The average yield per acre when the corn was husked in 1887 
was 32 bushels ; in 1888, 94 ; in 1889, 82. The yield of air-dry corn for the three years 
was 29, 83, and Gfi bnshols respectively. The largest yield of air-dry corn in 1887 was 
361 bushels, from Murdock ; in 1888 ami 1889, from Learning, 93 and 79 bushels, re- 
spectively. The per cent of water in the shelled corn of the 18 varieties in 1887 was 
18.3T>; in 1888, 21.39; in 1889, 28.27. As the corn was husked at about the same time 
each season, these figures give a good idea of the difference in the maturity of the 
corn iu the respective seasons. 

While no one of the varieties tested stands far above tlio average of the better va- 
rieties of its class, doubtless a large- number of the varieties are better than the 
average raised by the farmers of the State, and might be introduced on their farms 
with profit. Not to exclude other meritorious varieties, the following medium ma- 
turing dent varieties may be safely recommended for general culture in central Illi- 
nois: Yellow— Learning, Clark’s Iroquois, Legal Tonder, Riley's Favorite, Fisk. White 
— Champion White Pearl or Burr’s White, Gourd-Seed, Clark’s Premium 110-liay. The 
following, which are desirable early maturing varieties in this latitude, may be rec- 
ommended for general culture in northern Illinois: Yellow — Murdock, Edmonds or 
Kano County Pride, Grange Favorite, King of the Earliest (for very early). White 
—Wisconsin White Dent, Champion of the North. 

The following, which arc almost too late for this latitude, would probably bo de- 
sirable farther south: Yellow— Improved Orange Pride, Steward’s Improved Yellow, 
Swengel. White— IJelms’s Improved, Parrish. 

Experiment Ho. 3 —Corn, time of planting (pp. 247-249). — This is re- 
ported in substantially the same manner as was the similar experiment 
of the previous year. There were in 1888 seven, and in 1889 eight 
plantings at intervals of a week. In 1888 the first was April 22, the 
last June 13, 

The results of two seasons’ experiments indicate that the yield of com is not appre- 
ciably affected by a variation of five weeks, prior to June 1, in the tirno of planting. 
Some differences occur which seem to bo duo to certaiu variable conditions of weather 
rather than to the time of planting. Sometimes the later plantings may be properly 
cultivated with less labor than the early plantings. 

Experiment No. 4 — Corn, depth of planting (pp. 240, 260).—“ May 4, 
1888, six rows, each 8 rods in length, were planted with corn at depths 
varying from 1 to 0 inches. May 6, 1889, six rows were planted in the 
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same manner, anil an extra row was planted on each side, so that all the 
rows under test might be equally surrounded by corn. * * * There 
were thirty-six hills in a row, and hills and rows were 3 feet 8 inches 
apart. Four kernels of Burr’s White were planted in each hill.” The 
results are reported as in the previous year and compared with those 
for 1888. 

In 1888 the largest yield was from the row planted 1 inch deep; in 1889, from the 
row planted (5 inches deep. In 1HHH the decidedly smallest yield was from the row 
planted 6 inches deep, while in 1889 it was from the row plantod 9 inches deep. In 
1888 the latter depth gave the next to the largest yield. In 188^ the smaller yield 
was due to the smaller number of ears produced ; in 1889 it was due both to the 
smaller number of oars and to their smaller size. 

In neither year was there any direct relation between the depth of planting and 
the yield obtained. 

One fact referred to under “Experiment No. 51— Corn, Root Growth,” is worthy of 
mentiou hero. It was found upon examination that at whatever depth planted, 1, 9, 
or 5 inches, the crown roots start to grow usually at between 1 to 8 inches deep. No 
roots start at a lower depth, except those growing directly at the seed, and these die 
after the crown roots are established. Witli this soil and its last gear’s conditions, 
ifrseemed that nature required that the roots which were to support the plant should 
start to grow within 2 inches of the surface. The reason for deeper planting, except 
to reach moisture sufficient to sprout the corn is, therefore, not apparent, and some 
disadvantages are manifest. Of course the corn-raiser understands that practically 
it is often necessary on uneven laud to plant deep lest some of the corn may ho left 
uncovered. 

Experiment No . 5 — Corn , thickness of planting (pp. 250-254.—“ This 
experiment was conducted to determine not only the best thickness at 
which to plant corn, but also the best manner of distributing the corn 
at a given thickness ; whether, for instance, to plant three kernels every 
42 inches or one kernel every 14 inches. The plats were planted at six 
different degrees of thickness, as follows: at the rate of 45,520, 23,7<i0, 
15,840, 11,880, 9,504, and 5,940 kernels per acre.” Results are reported 
as in 1888, aud compared with those of that year. 

Namier of In 1888, with the same rate of thickness, there were somewhat 

more stalks harvested for every one hundred kernels planted, where one kernel was 
planted, than where two, three, or four kernels were planted to a hill; but in 1889 
there was substantially no difference in the ratio of stalks harvested to kernels planted, 
whothor one, two, three, or four kernels were plauted in a hill. 

Weight of stalk* and car*.— In both seasons there was a nearly constant increase 
from the thickest to the thinnest plantings in tho weight of one hundred stalks of 
stover aud of one hundred oars, the ears increasing in weight faster than tho stalks. 
The ears wore much heavier in tho intermediate plantings than iu the thickest 
plantings, but they were not much heavier in the thinnest plantings than in the 
intermediate plantings, while the increase iu weight of stalks was fairly uniform 
from the thickest to tho thinnest. 

The development of the plant seems to have depended mostly upon the thickness 
of planting and hat little upon the method of distribution. 

The differences iu the size of the ears dne to the different numbers of 
kernels in a bill were so slight in both seasons-as to be in all probability 
“ within- the limits of experimental variation.” w 
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Number of ears . — Tbe results of the two years’ experiments indicate 
in general that w r hile the number of ears is increased by thicker plant- 
ing the proportion of barren stalks and nubbins is also increased. 

yield .— Ju tho experiments for 1888 ami 1880 planting at tlie rate of one kernel 
every 0 iuches gave heller resultH than planting at tho rate of one kernel every 3 
inches, if the crop was grown for fodder purposes. Planting at the rate of one kernel 
every a inches or one kernel overj 12 inches gave better results, if kernel was the 
main object, than thicker or tbinuer planting. 

Neither for fodder purposes nor for the production of com merely do these experi- 
ments show any material advantage in planting in drills over planting in hills, and 
this where the cultivation was such as to keep the land equally free of weeds, what- 
ever the method of planting. Taken as a whole, there was very little difference in 
the results, whatever the methods of distribution of the seed, so long as the rate of 
seeding was the same. 

Experiments 8, 9, and 10 — Frequency and depth of cultivation and root 
pruning of corn (pp. 254-203). — These are practically one experiment 
with three sets of conditions. In No. 8, in which the effects of fre- 
quency of cultivation arc tested, the comparison is between cultivating 
four times (ordinary cultivation), cultivating live times (ordinary culti- 
vation and once after tasseling), and cultivating fourteen times. In 
No. 9 the effects of deep and shallow cultivation are compared. In 
No. 10 the effects of root pruning are observed. As regards frequency 
and depth of cultivation the results in 1889 were substantially like those 
in 1888, and indicate that u in this soil [which is very fertile] very good 
crops of corn may be raised with no stirring of the soil after the corn is 
planted, if the weeds aie thoiouglily removed.” In the root pruuiug 
the object was — 

To cut. the corn roots at the distance from tlm bill and to the depth which an ordi- 
nary so-called deep cultivator would break them, lmt. without, disturbing the soil, so 
that it might bo determined whether such mutilation of tho roots by tho cultivator, 
without reference to the stirring of the soil, was harmful. 

With root pruning 3 inches deep in 1888, by which only a small por- 
tion of the roots were severed, the yield was uniformly but not largely 
in favor of the unpruned corn. 

This season, with the pruning 4 incites deep, the average difference in favor of the 
unpruned portion was 13.6 bushels. The least difference in any plat, that, with fre- 
quent, shallow cultivation, was 10 bushels, w hile the greatest difference in any plat, 
the one that had no eultivatiou, was nearly 17.4 bushels. The greatest decrease in 
yield from root pruning was about one fifth, the least about one eighth, am! the aver- 
age about one sixth. There can bo no doubt that this decrease in yield was directly 
due to cutting the roots. 

Experiment No. 54 — Corn, root growth (pp. 263-207 ). — u The particular 
object of inquiry in this experiment was to ascertain the number of the 
roots of corn and their depth at the points where they are likely to be 
disturbed by cultivation, and what proportion of all the roots was 
likely to be so injured.” The results of the examination of seven plants 
in accordance with the plan followed in previous experiments reported 
2553— No. 1 2 
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in Bulletin No. 4 me recorded in notes and a table. It >vas found 
that — 

Kather wore than throe fourths of tho roots would not have been broken by root 
priming or cultivating 11 inches deep ; nearly two thirds would have boon broken at 
4 inches deep. Over one third were 4 inches deep at (i inches from their base. 

Another point brought out by these examinations was that the roots (except the 
seminal ones, those at the seed, which afterwards die), start usually at from 1 to 2 
inches from tho surface without reference to the depth at which the seed has been 
planted. Jn ease the seed is planted deeper than this, the stem is simply elongated 
between 1 he, first or seminal wliorl and the second or iirst nodal whorl. Tho stoiu 
between these- points is usually about 1.1(5 inches in diameter, while above the second 
whorl the stem is oval, and in plants 15 inches high is about half an inch in diam- 
eter. 

Experiment s Nos. 215, 1 1 , and 2 1 — Corn , effect of fertilizers . — The effects 
of the use of the common commercial fertilizers and stable manure on 
corn planted continuously and in rotation with other crops for fourteen 
yetits, and on corn for 1888 and 1880 are reported. “Tho conditions of 
soil, climate, and culture under which these trials were made were not 
very different from those under which the bulk of this great crop is 
raised in the United States.” Of course, the results obtained in the 
Mississippi ai d Missouri Valleys do not apply to the Atlantic and 
Southern States, where the soil has been reduced by longer cultivation, 
and the same may be said of many regions in the eastern part of the 
Mississippi and the Ohio Valleys. 

N dliing can he more conclusive than that in the trials made during tho past two 
seasons, no practical benefit was obtained from the use of commercial fertilizers when 
applied to corn; and, moreover, but very lit Mo effort of any kind. 

Tho increased yields from the use of stable manure, taken as a whole, probably 
repaid the cost of application and left some profit*. CM early the value of stable manure 
was not equal to the estimates often made, based upon the cost of commercial fertili- 
zers. It should be recognized that the overwhelming testimony derived from experi- 
ments so far conducted is that for those States which raise one half or more of tho 
corn of the United States the application of commercial fertilizers for the production 
of corn is not generally profitable at the present time; and that to base tho value of 
stable manure for these States on the price of the constituents of commercial fertili- 
zers is misleading. 

A summary of the experiments with corn at this station, prepared by 
G. E. Morrow, M. A., is appended to this article (pp. 272-274). Among 
the conclusions stated are the following: 

There are many good varieties of Indiau corn for this latitude. No one variety 
toted was noticeably superior to all others. 

Such phrases as “ ninety-day” or “ onediundrod-day ” com ate misleading, if meant 
to teach that ordinary field corn will fully mature in average seasons in this latitude 
iu the number of days named. Tho early maturing varieties required ouc hundred 
and twenty-five days or more to mature fully. 

The medium matnring varieties, or those maturing about September 25, gave larger 
yields of well dried corn than either earlier or later varieties. 

Thoroughly air-dried corn contains about 11 percent of water in tho shelled grain. 
Tho loss in weight after husking is greater thau is generally recognized. It may be 
from 10 to 20 per cent. Eighty pounds of car corn, as husked, of the medium matur- 
ing varieties would not make more tlian a bushel of air-dry com. 



19 


Barrenness of tlie stalk seems to depend much more on the conditions under which 
the crop is grown, as thickness of planting and the season, than on the variety. 

The date of planning within the limits ordinarily fixed for corn planting in this 
latitude had little influence on the yield of a modi uifo maturing variety. 

Depth of planting did not materially affect the yield either in 1888 or 1880. In 
the latter year tho roots which supported the plant during the most of its growth 
usually started within 2 inches of tho surface, whatever the depth of planting. 
Unless the soil near the surface has not suflicient moisture, thoro seems to bo no good 
reason for plantiug corn in this region more than about 3 inches deep. Drill- 
planting was not found materially better than hill-planting, either for tho production 
of corn or fodder. The quantity of seed planted controlled the yield, rather than 
planting one or four kernels in a placo. For corn alone, planting at the rate of one 
kernel every 9 or 12 inches gave hotter results than thicker or thinner planting. 
For fodder, planting at tho rate of one kernel every (i inches gave bettor results 
thau planting twice as many kernels. 

Stirring or cultivating the soil while the crop is growing was not essential in either 
1888 or 1889. Good yields of corn were obtained whore there was no cultivation after 
planting, except to remove the weeds by scraping tbe surface. 

Preventing the growth of weeds was more important than stirring the soil. 

Itoot pruning iujnred the crop. Stirring the soil to a depth of 4 inches or more 
will injure many roots of tho corn. Comparatively few roo s will be affected if the 
soil is not stirred more than 2 inches deep. 

Shallow-working cultivators gave better results than deep- working oues, but re- 
quired more care and skill in their use. Tho deep- working shovel cultivators killod 
tho yoods more thoroughly than the shallow-working ones, but the latter injured 
the roots less. Usually, frequent cultivation did not repay the extra cost. 

Commercial fertilizers failed to increase materially the yield of cither com or fodder 
in any one of nine trials. The soil apparently had a sufficient supply of plant food 
that these fertilizers furnish. 

Stable manures increased tho yield of corn and fodder in most cases, hut not always 
enough in one year to repay certainly the cost. Fair crops wore produced on land 
which had been in corn for fourteen years without luauurc of any kind. For like 
soils in Illiuois, the estimates often made of the value of either commercial or barn- 
yard fertilizers, based on the price at which the elements of plant food contained by 
them can be bought, are misleading. 

Tho yield of most varieties, and the average yields of all, in 1888 and 1889, were 
above the average reached by good farmers in field culture. Probably the chief 
reasons for this result were th»at the varieties were better 1 ban the average ; that 
more than usual care was taken to secure a good seed bed and to plant well, thus 
securing a good ami uniform stand ; and that the cultivation was more careful than 
au average field culture. 

Garden experiments with sweet-corn, 1889, T. J. Bu brill, 
Ph. I)., and G. W. McClure, B. S. (pp. 274-287).— 

Experiment No. 49 —Sweet-corn, testing varieties .— The experiment was 
in general like that reported in Bulletin No. 4 of this station, an ab- 
stract of which may be found in Experiment Station llecord Vol. I, No. 
1, p. 83. Classified descriptions of thirty-three varieties not described 
in Bulletin No. 4 arc given, and tabular records for somo eighty varie- 
ties tested iu 1890. The results of tests of the vitality of seed com 
used in the greenhouse and the fields am condensed in the following 
table : 
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Table sho'ving the rvlation of vital power to per cent of lire seed*. 
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Average 

IVr cent 

No. of 
varieties 
in eaeli lot. 

per uoni of 
live Roods, as 
shown in 
greenhouse 
testa. 

of live hco<]b 
growing 
when, planted 
in the field. 

;«2 

01 74 

75.07 

:i7 

h;{. 2 

00.8 

21 

OH. 78 

00 10 

17 

52 18 

55.40 


“ The conditions in the greenhouse wore only fair for the germina- 
tion of corn, while the conditions in the held were bad/’ owing to drought 
followed by heavy rains and cold weather. 

Among so many varieties it would be presumptuous to name any one as the best. 
But for general planting any of tlio following varieties, mentioned in the order of 
oarlincsa, maybe recommended: early— Cory, Narragunsett, Ford’s Early, Minnesota, 
Loot’s Early; medium— Crosby, Concord, Stabler’® Early, Landroth Sugar, Black 
Mexican ; late— Amber Cream, Kilby, StoweH’s Evergreen, Eight-Knwed Triumph, 
Egyptian, Late Mammoth. The early small-growing varieties do best, planted, if iu 
hills, 1£ to 2 feet apart; the medium 2j foot apart; and the large*., late varieties, 3 to 
3^ feet apart. # * * 

Sweet-corn for seed should he gathered before there has boon any extremely cold 
weather. Ah soon as gathered, it should bo thoroughly dried, and kept dry until 
planted the following season. 


Indiana Station, Bulletin No, 30, February, 1890 (pp. 11). 

Influenza, T. I). TIinebatjoii, V. 8.— Synonyms: epidemic ca- 
tarrh, epizootic catarrhal fever, panzootic catarrhal fever, distemper, 
epizootic. This disease, the bulletin states, has been recognized in 
its various forms for centuries, and prevails to a greater or lesser ex- 
tent at all times and at all periods of the year and in all countries where 
horses are used. It is defined as being essentially a contagious aud 
infectious febrile disease, due to the introduction of a specific micro- 
organism. The true nature of this organism, however, is 9>s yet little 
understood. 

The disease is asserted to show itself in many forms, of which the 
catarrhal, where there is only a discharge from the mucous membrano 
lining the nasal passages, throat, and windpipe, is the most common. 
Laryngitis (sore throat) and epizootic cellulitis (pink eye) are other 
forms of influenza. The symptoms of each of these forms are given, as 
well as directions fojp treatment. 

Observations are also recorded on the development of a case of in- 
fluenza which occurred in the private practice of the author in Kalama- 
zoo, Mich., June, ^87. In this instance the disease attacked the heart, 
and a fatal case of heart disease, with extensive pericarditis, resulted. 
The illustrations exhibit the roughened, abnormal appearances of the 
diseased organ. 
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Kentucky Station, Bulletin No. 23, February, 1890 (pp. 13). 

Experiments with oats (pp. 3-9). — A report on small experiments in 
the following lines: (t) test of varieties; (2) depth of sowing; (3) 
methods of sowing; (4) time of sowing; (5) amount of seed per acre. 
The trials were made on a wet, eohl, clayey, blue-grass soil, with hard pan 
IS inches to 2 feet below' the surface, causing imperfect drainage. The 
soil was somewhat, worn from long cultivation. “At the time of plant- 
ing .TOO pounds of eotton-seed-hnll ashes were applied broadcast. The 
season was unfavorable, being very dry in the early part ami very wet 
in the later part.” (1) Test of varieties. — Tabulated notes on nineteen 
varieties. The yields varied from 20.7 bushels to 46.5 bushels per acre. 
“ The best variety tried was White Victoria, followed closely by Hag- 
gett’s White Siesure, Barley Oats, Welcome, Improved American, and 
White Schooner. (2) Depth of sowing. — Welch oats were sown on three 
plats at depths of 1, 2, and 3 inches. The largest yield came from 
the 2-micIi depth. (3) Methods of sowing. — Drilling, broadcasting with 
harrowing, and broadcasting with plowing in were compared on 
six fo'tieth-aere plats. The second method gave the largest yields. 
(4) Time of sowing. — The largest yield was from seed sown March 27, 
the next April 4, the third April 12. Later sowings were failures. (5) 
Amount of sied per acre. — Amounts varying from 1 to 4 bushels were 
sown with a drill. There was little difference in the yields. 

Fertilizer experiments on English blue grass ( Festucapratensis ) and tim- 
othy (pp. 9-13). — During the season of 1888, 4 acres of decidedly wet, 
well-worn land wore seeded with grasses, 2 acres with English bine- 
grass ( Festucapratensis ) and 2 with timothy. In the spring of 1889 a 
series of seven tenth-acre plats was selected for experiment from each 
of the two divisions of the field, and to the corresponding plats of both 
series fertilizers were applied singly as follows: sulphate of potash, 16 
pounds; muriate of potash, 16 pounds; nitrate of soda, 16 pounds ; 
sulphate of ammouia, 13 pounds; stable manure, two loads; tobacco 
stems, 400 pounds. « Oue plat of each series was left uumauured. As 
appears from the tabulated results, much the largest yields were ob- 
tained from the plats to which tobacco stems were applied, the increase 
of blue-grass being 106, and of timothy 65 per cent above the yield 
of the unmanured plat of the corresponding series. The effects of the 
nitrogenous fertilizers, nitrate of soda, and sulphate of ammonia were 
also decidedly beneficial, while the use of potash does not seem to have* 
been profitable. 

It should be observed that the name English blue-grass is used in 
this article, as in numerous other cases, as a popular name for Festuoa 
pratensis (meadow fescue), which should, of course, be distinguished 
from Poa compresses the real English blue-grass. 
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Kentucky Station, Bulletin No, 24, March, 1890 (pp. 20) 

TlIlS JUtOOMUAPK OF HEM1* AND TOBACCO, 11. UAKMAN (illustrated).-— 
This contains a popular account of this parasite of hemp and tobacco 
with suggestions as to its repression. It appears from investigations 
made by the station that this plant has been in Kentucky at least ifiu 
years, but has only recently become severely destructive. Of the fifteen 
species of the broom-rape family which occur in North America, four 
are found in Kentucky. These are the broom-rape of hemp and tobacco 
( PhcUpmi ramoHtt ), beech-drops ( Kpipfivyun virg in tana) , «q uaw-root (Cano- 
pholis amcricana ), and ApJiyllon unijforim . The seeds and plant of 
Phelipfra ramom are described and illustrated, as well as the life history 
of the plant. The parasite injures hemp and tobacco by feeding on the 
sap of these plants, thus causing weakness of the stems, and in the case 
of hem]) an imperfect fiber. In some cases 50 per cent of* the crop has 
thus boon rendered worthless. In Kentucky thus far this species has 
been confined almost exclusively to hemp and tobacco, though one 
observer states that he has seen it on tomato plants. Kotat ion of crops, 
burning over infested fields, care in collecting seed for planting, and the 
use- of fertilizers to stimulate growth of crops are suggested as means of 
avoiding the injuries inflicted by the broom-rape. Gas lime applied to 
the land in the fall has been found useful in destroying the broom rape 
seeds. While hemp or tobacco grown on a rich, loose soil may often 
escape injury from broom-rape, it should be observed that in the case of 
infested land the danger is greater to the crop planted on loose soil than 
to that on a heavy soil. Kolling loose soil with a heavy iron roller may 
“to some extent do away with one of the conditions which favor injury 
from broom-rape.* Experiments are now in progress at the station to 
get light on the problems connected with the application of various 
materials to the soil as preventives of injury by this parasite. 

Kentucky Station, Bulletin No. 25, April, 1890 (pp. 8). 

Stkawhekkies. — Tabular record and field nofhs for twebty-flve 
varieties. 

From our observations this yoar the following new varieties would seem worthy of 
trial for market: Jessie, Bubach No. 5, Havcrlaml, Warfield’s No. 2, Itasca, and per- 
haps the Crawford, and for a late Iwrry Gandy’s Prido. For family use tho Jessie, 
Warfield’s No. 2, Itasca, Crawford, and Henderson, and for a late berry Gandy’s 
Pritlo would bo a good selection. 


Massachusetts Hatch Station, Bulletin No. 7, January, 1890 (pp. 83). 

Small fruits and vegetables, S. T. Maynard, B. S. (pp. 2-13) 

Raspberries and blackberries (pp. 3, 4).— A summary of tho tests of 
old and new varieties of these fruits at this station daring: two or more 
years is given in tables, which contain data for fifteen varieties of ml 
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raspberries, nine of blackcap nispbeirios, ami sixteen of black berries | 
Among the varieties which gave, good results were, liancocas, Jiraurty- 
wine, Cuthbert, llansel, and Marlboro of the red raspberries; Agawam 
and Lneretia of the blackberries. “ Under good cultivation both the 
raspberry and blackberry are profitable, ami the demand for choice fruit 
is increasing.” 

0 mlling grape vines (pp. 4—0). — This contains a report by Dr. Jaboz 
Fisher, of Fitchburg, u the father of grape growing in Northern Massa- 
chusetts,” on the experiment made by him at the request of the station 
to test the effect of girdling the grape-vine, on the time of ripening, and 
especially on thequalityof the fruit, an importautquestion being whether 
the increase of the fruit is at the expense of quality. Analyses of sam- 
ples of the grapes produced in this experiment, by Dr. 0. A. Goessiuan, 
are also reported. 

The results of these, as of previous experiment s, indicate that when the 
vine is girdled the fruit ripens so much earlier (about ten days) that 
many late varieties may be grown in this section which otherwise would 
not mature before frost; u that a gain of ten days would make a great 
difference in the price of the fruit; that there is no loss of sugar, and 
the increased size of the fruit would make it very attractive and more 
than make up tor the softness of the berry. This latter condition can 
be of little objection, as most of the grapes grown in New England are 
sold in local markets.” 

Tomatoes (pp. 6-8). — This contains a table giving the results of tests 
of forty-six varieties of tomatoes. Those producing the largest number 
of ripe tomatoes up to October 2, were Little Gem, Ked Pear-Shaped, 
Early King Humbert, Hubbard’s Curled, of the red varieties; Green 
Gage, New White Ample, and Early Pig, of the yellow varieties. Atten- 
tion is called to the fact that the varieties producing the most double 
flowers were the most irregular in forming and had comparatively im- 
perfect fruit. Growers of choice fruit and of seed are advised to discard 
plantshaving double blossoms. 

Eastern vs. Western seed sweet-corn (pp. 8-10). — These experiments 
were made to test the comparative value of the seed of sweet-corn 
grown in New England and that grown in the Western States. Sixteen 
varieties were grown, and the tests were duplicated in each case. The re- 
sults are given iu tables, including the following topics : size of ears and 
kernels, number and weight of ears, weight, average height of stocks, 
time of rtyening, chemical analysis of kernels selected when just passing . 
out of the milk stage. No very definite conclusions w T ere reached. 
u In the corn' varieties there is a decided increase of sugar in the East- 
ern-grown over that in the Western, but in the other varieties the re- 
sults seem to be in favor of the Western-grown seed. Such a test, 
however, as the above requires several years repetition before we can 
feel that we have reached conclusive results.” Attention is called to 
the fact that as yet little is known of the influence the pollen of one 
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variety may have upon the variety fertilized by it, and that this may be 
an important factor in experiments of this kind where a number of 
varieties are grown together. 

Lettuce (pp. 10, 11 ). — The results of tests of thirty-eight varieties are 
given in a table. White Tennis Ball excelled in earliness ; Black Seeded 
Simpson, Oak Leaf, Sugar Loaf, and Versailles Cabbage in lasting qual- 
ities; and Black Seeded Simpson and Sugar Loaf in size. 

Potatoes (pp. 11, 12).— A table gives the results of tests of twenty- 
four varieties. The seed potatoes were cut. to single eyes and planted 
one piece in each hill. The greatest weight of crop was produced by 
Pearl of Savoy, Early Maine, Now Queen, Early Puritan, and Hamp- 
shire County. 

Combined fungicides and insecticides in potato growing (pp. 12, 13). — 
Paris green and plaster wore applied on one plat, and a solution of 
Paris green and sulphate of copper on another. “Tn both plats the po- 
tato beetle larva*, were effectually destroyed. In plat, No. 2 the growth 
of foliage was slightly checked, but the blight did not strike it quite as 
soon as that in plat No. 1. In plat No. 1, where no sulphate of copper 
was used, we found seventy-four rotten tubers, while in plat No. 2 only 
sixteen rotten ones were found. This result may be accounted for per- 
haps on the theory that the spores or germs ol’ the disease were de- 
stroyed when they reached the ground where the copper solution had 
been retained by the soil.” 

Protection of fruit-trees from mice , rabbits, and woodchucks (p. 13). — The 
experience of several years has indicated that a mixture, of lime, cement, 
and Paris green in skim-milk or water is efficient for this purpose. The 
mixture made with skim-milk adheres better than that made with water, 
and when water is used Portland cement adheres more firmly than Kos- 
lyndale. The amount, of Paris green used was one. tablespoonful to each 
two-gallon pailful of paint, mixed so as to easily apply with a paint 
brush. 

General results or a trial or a few Japanese crops, W. P. 
Brooks, B. S. (pp. 14-17).— The seeds w*ere collected by Dr. Brooks in 
Japan. The varieties tested were three of millet, Panicum crvs-coroi 
(Jap. Hiyc), tietaria italica or Panicum italicum, red-headed variety 
(Jap. Moehi awa), and Setaria italica or Panicum italicum (Jap. Awa ) ; 
and four varieties of beans, Soja beau, medium early, Glycine hispida 
(Jap. Itaidzu), Soja bean No. 2, very early, Glycine hispida (Jap. 
KurakaJce mame), red beans, Phaseolus radiatus , and white beans, 
Phaseolus radiatus. The results of these preliminary tests were, on 
the whole, encouraging. 

Gypsy moth (Ocneria dispar), C. H. Fernald, Ph. D. (pp. 18- 
23) — This is a reprint of a special bulletin of this station, issued in No 
vember, 1889, an abstract of which is given in Experiment Station 
Record, Vol. I, p. 225. 
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Massachusetts Hatch Station, Meteorological Bulletins Nos. 13, 14, and 15 

(pp. 4 each). 

These include a daily and monthly summary of observations for 
January, February, and March, 1890, made at tin? meteorological ob- 
servatory of the station, in charge of 0. 1). Warner. 

Michigan Station, Bulletin No. 56, February, 1890 (pp. 4). 

RlB-GRASS OR N ARROW -LEAVED PLANTAIN (PLANTAGO LANCEO- 
lata), in fields op clover, W. J. Beal, Pit. D.— A brief, popular 
account of this word, which has recently been introduced in several 
localities in Michigan. A sample of the seeds of this species is sent 
with the bulletin. 

Missouri Station, Bulletin No. 10, April, 1890 (pp. 16). 

Report op department of iiortict t ltttre, J. W. Clark.— 

A mi!}/ sen of apple* (pp. 3-5). — A record of analysesof Ben Davis apples, 
including unripe apples (July 9) and large and small ripe apples (Oc- 
tober 23). The analyses indicate that a large proportion of the mineral 
matter of the fruit is stored up during the early stages of its growth. 
Jt was calculated that “ from an acre of land set with apples 30 feet 
apart and yielding 10 bushels of fruit to the tree the unripe fruit 
would take G pounds of phosphoric acid and 37 J pounds of potash, and 
the large ripe apples 7 pounds of phosphoric acid and 43 pounds of pot- 
ash.” From this the importance of thinning fruit and the relatively 
small cost of growing large and perfect apples are argued. The use of 
phosphoric acid and potash in ground bone, wood ashes, etc., as ferti- 
lizers, is also urged. 

j Bordeaux mixture for grape rot (pp. 5, G). — A brief account of an ex- 
periment in the use of the Bordeaux mixture for the rot on Concord, 
Elvia, Goethe, and other varieties of grapes. The advantage of the 
frequent application of the fungicide in a wet season was shown in this 
case. 

Test of varieties of small fruits and potatoes (pp. 6-13). — A tabular 
record and notes for 43 varieties of strawberries, 14 of raspberries, 7 of 
blackberries, and 130 of potatoes. 

List of fruits on the horticultural grounds of the College and Station 
(pp. 14-1G). — This includes 82 varieties of apples, 39 of pears, 10 of 
peaches, 19 of plums, 11 of cherries, 7 of apricots, 4 of nectarines, 41 of 
grapes, 56 of strawberries, 15 of raspberries, 11 of blackberries, and 2 
of dewberries. 


North Carolina Station, Bulletin No. 69, February 26, 1890 (pp. 16). 

Fertilizer analyses and the fertilizer control for 1890, 
11. B. Battle, Ph. 1).— Under the fertilizer law of North Carolina 
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samples for analyses are not drawn until the fertilizers are in tlm lmnds 
of local agents. Owing to the lateness of shipments into the State 
during the present season this plan has delayed somewhat the publi- 
cation of analyses, but. is still considered preferable to accepting sam- 
ples sent by manufacturers. The bulletin contains aualyses and valu- 
ations of thirty-seven fertilizers and a revised list of all brands licensed 
for sale in the State. Former valuations of the station have aimed to 
represent approximately the cash cost at retail of the mixed fertilizers 
at the seaboard ; but for the present season the u commercial value” of 
a fertilizer is reckoned from the actual retail cash price of the inyredi- 
ent* in bags at the seaboard, including no expenses of mixing or hand- 
ling. For interior points freights must be added. By this system the 
valuation for available phosphoric acid and potash for the season of 
18!M) will be 5 rents each, and for ammonia IT cents per pound. This 
system of valuation has been adopted by North Carolina, Virginia, and 
South Carolina. 

Ohio Station, Bulletin Vol. Ill, No. 1 (second series), January, 1890 (pp. 15). 

Experiments with potatoes, W. J. Green (pp. 5-14).-— 

Tests of varieties (pp. 5-11). — A tabular record is given for 48 varie- 
ties grown at the statiou in 1881), for IT varieties grown by W. Dres- 
bacli, of Pickaway County, and for 8 varieties grown by B. H. Brown, 
of Butler County, F. Patton, of Harrison County, arnlM.E, Eidmiller, 
of Miami County. The results vary sufficiently to indicate that general 
conclusions can not be safely drawn from tests made in a single locality. 
The following summary is taken from the bulletin : 

From the results of eight trials in 188 H and fivejn 1880 , thirteen in all, and made 
in eleven different localities, the following conclusions may he drawn : 

The most- productive of the early varieties are Oxford, Puritan Early, and Crown 
Jewel. Next in order stand Nott. and Lee Favorite. Of the medium and late sorts 
Empire State, Summit, Seneca Hoauty, White Elephant, and Delaware rauk the high- 
est, of those that are fully tested. Including early, medium, and late varieties, not 
fully tested, those that are the most promising are Queen (New Queen), Rural New 
Yorker, Suporior (Bnrpee’s Superior), and Minnesota Early. Early Ohio, Ohio Junior, 
and Stray Beauty rank as the earliest, hut are unproductive. Albino and Clias. 
Downing seem to he less reliable than formerly, probably owing to susceptibility to 
blight. Northern Spy and Monroe Prize are inferior in appearance, bunco not val- 
uable for market. The former is unproductive, and it is not probable that the latter 
will rank very high in this respect. Oxford, Seneca Beauty, and Delaware show 
comparatively little variation on different kimls of soil. 

MeldexperimentH with fertilizers (pp. 11-13). — During 1888 and 1889 
acid phosphate (dissolved S. C. rock), Thomas slag, snperphosphate 
(dissolved bone-black), nitrate of soda, and sulphate of potash singly 
and the last three in combination, have been compared with farm ma- 
nure and no manure as fertilizers for potatoes. In both years the injury 
to the crop caused by blight was so great that the results were unsat- 
isfactory, except so far as they confirm the results of other tests. The 
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following is a summary of the results obtained with fertilizers on po- 
tatoes for the entire period that this work has been carried on by the 
station. The tests have been made on several different classes of soil 
and in two different localities. As indicated in the bulletin, these results 
agree substantially with those reported for potatoes in a bulletin of 
this Department on the Jiesults of Field Experiments with Various 
Fertilizers, published in 1883. 

(1) Sulphate of potash and muriate of potash heave in some* instances increased the 
yield, hut in no ease sufficiently to make their use profitable. 

(2) Nitrate of soda and sulphate of ammonia have in a few eases given a slight in- 
crease in yield, hut not to a profitable degree.. 

In seasons when blight has been the most severe these substances, especially the 
former, have apparently exerted an injiuious effort. 

(!l) Superphosphate (dissolved hone-black), acid phosphate, and Thomas slag have 
in nearly all cases increased the yield. Thomas slag is the cheapest form in which 
phosphoric acid can he obtained, and the trials indicate that its use on potatoes is 
likely to he attended with greater profit than that of either of the other substances 
named. 

(4) A mixture of sulphate of potash, superphosphate, and nitrate of soda has usually 
given better results than superphosphate alone, but not always, 

(f>) Barn- yard manure has inereased the \iohl, but not always the total market- 
able product, because of the usual prevalence of seal) where this fertilizer is used. 

(0) Iu no ease has the potato crop been benefited, to a profitable degree, by the ap- 
plication of fertilizers of any kind on soil that, was already in a high state of fertility. 

(7) On soil that- had been worn by previous cropping, phosphatic fertilizers, the 
so-called complete, chemical fertilizers, and barn-yard manure have in nearly all cases 
givon profit able returns. 

(8) The rational conclusion is that since the potato requires a soil that, is in a high 
state of fertility, ami since the direct application of fertilizers to the crop is attended 
with considerable uncertainty, the most feasible method is to briug the soiUip to the 
proper condition by enriching the land for previous crops. The best crop of potatoes 
that has been grown at the station succeeded a crop of cabbages that had been heavily 
manured. The most approved practice is lo grow potatoes after clover, fertilizing 
both the clover ami preceding crop. 

Gutting of seed (pp. 13, 14). — The experiments with different methods 
of cutting seed potatoes, which have been carried on each season since 
the organization of the station, were continued in 1889 on a larger 
scale than formerly and with a greater number of varieties, the special 
object being to test the validity of conclusions drawn from former 
experiments. 

There is sufficient uniformity In the results of different seasons to warrant the fol- 
lowing conclusions : 

(1) Other conditions being the same, tho larger the cutting the greater the total 
product, i e. the total product varies in about the same ratio as the size of the cut- 
ting. 

(2) The marketable product also increases as the size of the cutting is increased, 
but does not follow the same ratio as the total product, the rate of gain being less. 

(3) Tho increase is found in both Iho large and small potatoes, tho greater port ion 
being in the latter. 

(4) A crop grown from whole potatoes matures at an earlier dato than from small 
cuttings. 
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(:>) Small cuttingN require soil that is more highly enriched and thoroughly pre- 
pared than largo cuttings ami whole potatoes, in order to secure a good stand and to 
produce a proii table crop. 

((*>) Tim q nest ion of relative profit, as between the use, of small cuttings and whole 
potatoes, depends upon tin*, cost of seed potatoes, the date at which the crop is to ho 
harvested and sold, and the condition of the soil at planting time. 

(7) In ordinary practice it will usually be found that neither extreme, as to quan- 
tity of seed used, will he found to he profitable. The safest plan is to use large, well- 
matured, healthy potatoes, and cut to two and three eyes. 


Pennsylvania Station, Bulletin No. 10, January, 1890 (pp. 31). 

Should farmers raise tiirtr own veuetarle seeds ? Cl. 0. 
3 > 1 1 tz, M. 8. (pp. ;3— S). — In Itnlletiu No. 4 of this station were published 
the results of tests of vegetable seeds from various seedsmen, which in- 
dicated that such seeds, as found in the country stores of Pennsylvania, 
are, as a rule, pure and good. In 1889 the station instituted trials to 
get light on the following question: u Are seeds which have matured 
under high cultivation (as on our best seed farms) better for our less 
enriched farm soils than seeds which have matured in poorer soil f w 

This is a question of considerable importance, and ono to winch attention is fre- 
quently directed by the agricultural journals. * M| * Cultivated vegetables, as a 
l ulo, arc furl her removed from their original or “ wild ” forms by the natural develop- 
ment due to high culture than arc the cereals and other ordinary farm crops. 
Therefore, the conditions of soil and cultivation under which vegetables are grown 
have much to do in fixing the value of the seeds maturing on these plants. We have 
only to compare t lie wild carrot of our fields with the cultivated form of the garden 
to note the change which haH been wrought by cultivation. The former is an annual, 
with ft slender root, toughened by much woody liber; the latter is a biennial, with a 
fleshy, tender root. It has often been observed, too, that reversions are common 
among carrots growing in poor soil. Those and similar facts concerning other vege- 
tables should not ho ignored in considering this question. * * * 

The conditions at Ihe station were very favorable to the work, and last year seeds 
wore gathered from the best of those vegetables that seeded. The ground in which 
they grew is not a rich garden soil, but only an ordinary farm soil. These seeds 
wore planted this year along with seeds of the same varieties from well-known seed 
houses. 

Tho results as regards earliness, productiveness, vigor, and quality of 
the products are recorded in tables in which comparative data are given 
for the seeds grown at the station and those purchased from seedsman. 
Niue varieties of beaus, 10 of lettuce, 8 of peas, 11 of radishes, and 6 of 
tomatoes were included in tho tests, which will be continued. 

The results thus far obtained may bo summarized as follows : (1) The 
■ station seeds were, as a rule, heavier than the purchased seeds, but the 
weight was no indication of their germiuative value. (2) The greater 
yields, with but few exceptions, were obtained from purchased seeds. 
(3) Lettuce from purchased seed produced heads that did not “ shoot 
up” to flower as early as the plants from station seed. (4) Radishes 
from purchased seeds were larger, more tender, and more uniform than 
those from station seeds. (3) On the whole the results are strongly in 
favor of seeds from good soil, however rich that may be. 
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NOTES ON NEW VARIETIES OF VEGETABLES, G. 0. BUTZ, M. S. (pp. 
9-15). — This includes notes on 8 varieties of beans, 8 of cabbages, 5 of 
cauliflowers, 2 of sweet-corn, 3 of celery, 3 of lettuce, li> of peas, 4 of 
radishes, and 10 of tomatoes. 

Tests of varieties, 1880, W. H. Caldwell, B. S. (pp. 10-30).— A 
report ou tests of varieties of wheat, oats, barley, and potatoes. 

Wheat (pp. 10-19). — Eleven varieties were tested in 1890. From gen- 
eral characteristics as well as yield the following varieties, which have 
been grown several seasons at the station, “maybe ranked in this 
locality (on a retentive lime-magnesia clay soil, with a compact subsoil) 
in the following order : Dietz’ Longberry Bed, Fulcaster, Fultz or Ger- 
man Emperor, McGhee’s White, Raub’s Black Prolific, Sibley’s New 
Golden, Extra Oakley. 

Oafs (pp. 19-21). — Notes on eleven varieties. Improved American 
and Wide-Awake gave the best general results. 

Barley (pp. 21 , 22).— Four varieties were tested. The Manshury proved 
the earliest and most desirable and gave the largest total yield of grain 
and straw. 

Potatoes (pp. 22-30). — A tabular record and notes for twenty-six va- 
rieties grown from single-eye cuttings. The following are the conclu- 
sions stated : 

As tho result of the season's work, taking yield and general character of tubers in 
consideration, tbo varieties may be recommended, for this section and where climatic 
conditions and soil are Ntmilar, as follows : 

White Victor (with exception of extreme lateness), Early Purit.au, College White, 
Thorbiirn, Burpee’s Superior, Hampden Beauty, Monroe County Prize, Polaris, Van- 
guard, and Dakota lied. 

This order of merit is the same whether based upon the farmers’ general comparison 
(yield and general character of crop) or upon the more accurate and better mode, that 
of the yield of valuable food material (dry matter) per acre. 

The experience of the last two seasons warrants us m recommending the following 
as a guide for farmers in selecting a variety of potatoes for cultivation: 

Choose a variety from the more thoroughly tested and proven kinds ; if possible one 
that lias boon successfully cult ivated m your immediate vicinity or in a locality that 
lias similar soil and climatic conditions. 

Obtain seed from a reliable grower direct. If it is impossible to do so, then pur- 
chase of a responsible seed dealer. 

A light-colored, good-sized, regular-shaped tuber with smooth skm and shallow or 
medium deep eyes is to bo desired. 

Wisconsin Station, Bulletin No. 22, January, 1890 (pp. 12). 

ItEPOUT ON OATS AND BAULKY FOR 1880, L. II. ADAMS (pp. 3-0). — 
Tests were made with twenty-seven varieties of oats and seven of bai- 
ley on well-drained and level clay loam. The comparative yields are 
stated in a table and illustrated by a diagram. The height of straw, 
ijate of harvesting, yield of straw per acre, weight of kernels and hulls, 
per cent of hull to whole grain, and the condition of the straw after a 
storm, July 2, for each variety are recorded in a table. “Trials for a 
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series of years have proven the White Sclioenen, Swedish, Improved 
White Russian, and Iluebner’s Holland oats to be uniformly produc- 
tive, as well as meritorious in several other particulars. The station, 
therefore, recommends these varieties in the order named. * * * 
Among the barleys the Manshury is to be preferred above all others.” 

It is urged that in judging of varieties of oats, not only the yield of 
grain, but also the strength of straw and the thickness of the hull 
should be taken into account, and that as much time and thought should 
be bestowed on the selection of pure seed for oats as is given to the 
choosing of seed-corn. “On farms where both grain ami straw are fed 
out, it is recommended that the plan be tried of cutting when the grain 
is ripening, but early enough to make hay of the crop.” If this is 
found to work well it would doubtless save time and money now ex- 
pended in threshing the grain. 

Report on potatoes for 1889, E. S. Hoff (pp. 7-12 ).— Test of 
varieties .— This included one hundred and eighteen named sorts and 
four seedlings, and was made u on a clover sod on rather light loam, in a 
moderate condition of fertility, but very well prepared. Pieces con- 
taining two eyes each were planted 19 inches apart in drills 88 inches 
apart.” The season was unusually dry. The comparative yields of 
fifty-two varieties are stated in a table and illustrated by a diagram, 
and the table quality of the ten most productive varieties, as indicated 
by their specific gravity, is recorded in the same way. The date of 
ripening is also given for the fifty-two varieties. More complete details 
of the experiment will be given in the next annual report of the station. 
Of the one hundred and twenty-two varieties tested in 1889, the ten 
following (in the order named) were the most productive that season: 
“ JSeedling from C. E. Angell, Rose Beauty, Monarch, Duplex, Late 
Beauty of Hebron, Mullaly, Alexander’s Prolific, Seneca Red Jacket, 
White Beauty of Hebron, and Wisconsin Beauty.” 

For their table quality these varieties rank iu the following order : 
“Alexander's Prolific, White Beauty of Hebron, Late Beauty of He- 
bron, Duplex, Monarch, Wisconsin Beauty, Seneca. Red Jacket, Rose 
Beauty, Mullaly, Seedling from 0. E. Angell.” 

Methods of planting— Amount of seed. — The comparative yields from 
planting whole potatoes (large, medium, and small), halves, two eyes, 
and single eyes, are stated in a table and illustrated by a diagram. The 
6eed used was purchased for Beauty of Hebron, but proved to be con- 
siderably mixed. “The total yield was directly in proportion to the 
bulk of seed planted, but in merchantable yield, the two-eye cuttings 
slightly surpassed the halves and whole tubers. In a test made at this 
station in 1883 * whole tubers yielded best, ‘common’ cuts second, and 
single eyes poorest j and in another made in 1887 1 large potatoes, with 
all the eyes cut out but one, yielded much better than two-eye cuttings, 

* Wisconsin Station, Report for 18811, p. 2J. 

t Wisconsin Station, Bulletin No, lit. 



or small whole tubers.” Iu another experiment, the details of which 
are not recorded, two large, whole potatoes to the hill yielded more mer- 
chantable tubers thau did one. It is therefore thought probable that 
the smaller merchantable yield of the halves and whole potatoes in 
1889 was due to tile dryness of the season. The tests made at this 
station, as a whole, favor heavy rather than light seeding. 

Gutting off the “ sued ends” of potatoes . — The cutting oil' of the cluster 
of eyes at the “seed end” of the potato before planting is sometimes 
advocated, on the assumption that the tendency to, produce small tubers 
is thus reduced. An experiment made at this station tin 1 past season 
failed to justify this practice. The yield of merchantable potatoes was 
considerably larger, and that of small potatoes less when medium-sized 
potatoes were planted whole than when three fourths of an inch was 
cut from the “seed end” before planting. These results agree with 
those obtained at the New York State Station in 1888.* “An experi- 
ment in dipping the cut surface of seed potatoes in plaster before plant- 
ing failed to show any advantage for this treatment.” 


'"Now York State Station, Kcport for lHHrj, p. 18 (i. 



ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 


SECTION OF VEGETABLE PATHOLOGY. 

BULLETIN No. li. 

Report of experiments made in 1880 in the treatment of the 
fungous diseases of plants (pp. 110, illustrated). — This embraces 
the reports of special agents of the section who conducted experiments 
in New Jersey, Virginia, South Carolina, Mississippi, Missouri, Michi- 
gan and Wisconsin. The diseases treated were : (1) of the apple, scab 
( Ftmcladium dendriticum [Wallr.J, Fuckl.),rust (Rccstelia piratu, Thax.), 
bitter rot ( Glamporium versicolor , Berk.) ; of the grape, powdery mildew 
( Podosphara oxyacanthn I)By.), downy mildew (Peronospora riticola , 
DBy.), leaf blight ( Gercospora riticola , Thiim.), anthracnosc (Glampor- 
ium ampelmum , Sace.), black rot (Lcvstadia BidiceUU [Sacc.|, V. & R.), 
powdery mildew ( Uncinula ampelopsidis , Pk.) ; (2) of the pear, leaf blight 
(IJntomospormn maculatum, L6 \\) ; of the quince, leaf blight ( Fntomos - 
porium maculatum , L6v.),rust, (Ra’jstclia aurantiaca, Pk.), blight, ( Micro - 
coccus amylovorus, Burrill) ; of the peach, rust (Puccinia prunispinosw, 
Pers.) ; of the plum, rust (Puceinia primi-spinosw, Pers.) ; of the straw- 
berry, leaf blight (Spkwrella fragaria\ Tul.) ; of the blackberry, rust 
(Cwoma nitens, Scliw.), leaf blight (Septoria rnbi , W estd.); of the potato, 
rot (Phytophthora infestans , DBy.) ; of the tomato, rot (Macrosporium 
solani , Raw, and Fusarium solani, Mart.), blight ( Cladosporium fnlvum , 
Oke.) ; of the melon, blight (Septoria). The bulletin also contains a 
summary of reports from a number of grape growers in different parts 
of the country who treated their vines for mildew, authracnose, and rot ; 
abstracts of reports of experiments in the treatment of black rot and 
mildew in France and Italy in 1889; and a short review of a recent 
paper by B. Fallot, of the School of Agriculture at Montpellier, Franco, 
on the amount of copper in wines made from grapes treated with copper 
compounds. 

QUARTERLY BULLETIN, MARCH, 1890. 

Journal of Mycology, Vol. VI, No. 1 (pp. 41) This coutains a 

translation of a paper by Dr. Oskar Brefeld on recent investigations of 
smut fungi and srnot diseases ; articles on the effects of blue vitriol and 
copperas on the vitality of seeds of corn and wheat ; treatment of black 
rot, brown rot, downy mildew, powdery mildew, authracnose of the 
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grape, scab and leaf blight of the pear, apple powdery mildew, peach 
yellows, mildews upon plants under glass, cranberry scald, cranberry 
gall fungus, and apple scab ; the copper salts as fungicides; notes on 
fungicides and a new spraying pump; prevention of smut in oats and 
other cereals ; observations on the development of some fenestrate spori- 
dia; new species of fungi; reviews of recent literature, and the first 
part of an index to current North American mycological literature. 

BUREAU OF ANIMAL INDUSTRY. 

SPECIAL BULLETIN. 

Proceedings of an interstate convention of cattlemen 
held at Pout Worth, Texas, March 11-13, 1800 (pp. 102).— This 
convention was attended by about four hundred delegates, appointed 
for the most part by the governors of Kansas, Missouri, Illinois, Ari- 
zona, New Mexico, Texas, Colorado, Arkansas, Nebraska, Indian Terri- 
tory, and Wyoming, besides a large number of other cattlemen from the 
States and Territories named. IT. B. Stoddard, of Texas, was chosen 
president, and L. E. Finch, of Kansas, secretary. A carefully con- 
sidered address by Col. W. L. Black, of Fort MeKavc.lt, Texas, advocated 
State bureaus of information that might lead up to a cattle growers’ 
exchange. The object of these bureaus would be to make a correct 
record of the available supply and probable demand for live stock, ac- 
cording to age and sex, in order that an intelligent opinion might be 
formed in advance as to the value of animals grown on the farms. Our 
live stock industry is so extended that the accu initiated shipments from all 
the producing States and Territories now render it impossible for a ship- 
per to tell what numbers of live s f oek are being moved and prepared 
for shipment to the prominent markets of our country from day to day; 
but it is believed that by a system of telegraphic and mail information 
under co-operative direction of bureaus of information in the several 
States, the quantity of live stock shipped or in preparation for ship- 
ment from each State daily can be easily ascertained, and that this in- 
formation would be of great assistance to shippers in avoiding glutted 
markets* 

A vote was passed in favor of the inspection of American meats by 
the general government, on the ground that this would give our meats 
such a guarantee of purity and healthfulness that there would no longer 
beany excuse for restrictions against their importation into foreign coun- 
tries. Measures for the prevention and extermination of pleuro-pneu* 
monia, splenic, and “ Texas fever” were discussed, and the work of this 
Department in these lines was indorsed* The establishment of deep- 
water harbors on the Gulf of Mexico, and of refrigerator slaughter- 
houses at various points in Texas, with sufficient capacity to handle the 
surplus beef for export from the great regions of the Southwest, was 
tftroogly favored* 
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EXPERIMENT STATION NOTES. 


Colorado Station. —A new botanical ami horticultural laboratory has just beeu* 
completed. Experiments with grasses at the grass station on the plains above the 
level of irrigation are reported to be progressing favorably. 

Delaware Station.— Thirteen co-operative field experiments with corn, sweet 
potatoes, strawberries, and peaches, and in rotation of crops, are in progress in dif- 
ferent parts of Delaware under direction of the station in connection with the 
State Grange. Variety tests of small fruits are also being conducted by twelve fruit- 
growers in co-operation with the station. Experiments with potatoes treated with 
the Bordeaux mixture indicate that the plant assimilates copper in amounts too small 
to injure health, and that a relatively large part of the amount assimilated is stored 
in the skin of the tubers. Charles W. Roberts, of West Chester, Ta., has been 
elected a trustee of the college and station. 

Florida College and -Station.— II. F. A. Klcinschmidt , B. S., has resigned the 
professorship of manual training and mechanical engineering. J. C. Neal, Ph. D., 
and J. J. Earle, B. A., will hereafter devote themselves exclusively to station work. 

Indiana Station.— H. E. Stockbridge, Pb. D., has resigned the directorship, and 
the vice director, C. S. Plumb, B. S., is at present in charge of the station. 

Kentucky Station.— H art Gibson has succeeded P. P. Johnston as a member of the 
board of control. The director and other members of the station staff are frequently 
called npon to address farmers’ institutes in different parts of the State. 

Maryland Station.— W. H. Bishop lias resigned the position of horticulturist of 
this station, to take effect September 1, 1890. He will assume tbe management of the 
agricultural department of Tougaloo University, Tougaloo, Miss. 

Massachusetts Hatch Station.— Experiments are boing made regarding the in- 
fluence of electricity upon the growth of plants, by passing a current through the 
soil. The State Board of Agriculture have so approved the work of the station as 
to publish extra editions of its bulletins on Tuberculosis and on the Gipsy Moth. 
Every Grange in the State has sent the Btation a list of its members, desiring that the 
station bulletins be sent them. 

Michigan Station.— Horace C. Spencer, of Flint, Mich., has been appointed a 
member of the State Board of Agriculture (which is the governing board of the sta- 
tion), vice W. B. McCreery, resigned. R. C. Kedzie, M, A., is making a careful rec- 
ord of temperatures with the thermometer exposed to the full light of the sun, with 
reference to the effect of temperature upon plant growth. The facilities for the in- 
vestigation of animal diseases have lately been enlarged by fitting np rooms in tho 
upper story of the veterinary laboratory. A feeding experiment with ten steers of 
different breeds is nearly completed. E. Davenport, M. S., agriculturist of the sta- 
tion, has begun extensive field experiments. 

Mississippi Station.— Three branch stations ate to be established, one in the prai- 
rie region in Northern Mississippi, another in the pine woods region, both for a study 
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of fertilizers; and a third on the Gulf coast for work with rice, sugar cane, and semi- 
tropical frnitB. E. R. Lloyd, M. S., has been made station agriculturist. 

Nebraska Station.— Hudson H. Nicli3lson, M. A,, chemist of the station, has 
been elected director. During the year past the mailing list has increased fourfold. 
Explanations of the station work l>y Director Hicks in lectures at farmers’ institutes, 
and the issuing of press bulletins, which have been widely reprinted in newspapers, 
are believed to account for this increase. 

Nevada Station.— Especial atteution is now being given to analyses of soils, 
waters, and ores, and to experiments with insecticides and with varieties of grasses, 
with reference to their value under irrigation. The State has recently given the 
station the use of 29) acres of land for experimental purposes. 

New Hampshire Station.— D. E. Stone, B. S., has been added to the staff as gen- 
eral assistant. A barn 100 by 40 feet has been erected and will be used exclusively 
• as a stock barn. An experiment is in progress with a system of “ alternate hus- 
bandry w as a means of improving pastures ami in. reusing the stock-carrying capacity 
of the farm. Investigations of the feeding value of skim-milk for pigs, and digestion 
experiments are announced. A two-years test of breeds of dairy cows closed July 1, 
and a report for both years will be issued soon. 

New Mexico Station. — The citizens of Mesilla Valley have donated a farm of 
120 acres to the station. Part of the farm was in common crops, cultivated with 
primitive methods; the rest was virgin soil. Irrigation was necessary. One section 
of the farm is “ mesa” land, above irrigation level, and covered with native mesquite 
and tornillo. Is receives only the scanty rain-fall of the arid region. This has been 
cleared and rev eals a soil of apparent ly great fort iiity. The farm has been fenced, irri- 
gating ditches constructed, leveling done, and buildings begun. The land is being 
planted with common crops to bring it into subjection. * 

The New York State Station.— The State legislature has passed an act re- 
quiring that commercial fertilizers offered for sale, to be used in the State, shall 
be accompanied by analyses stating the percentages or valuable ingredients. Manu- 
facturers, agents, and sellers of fertilizers are required each .Inly to furnish the di- 
rector of the station with a list of the fertilizers manufactured or offered for sale iu 
the State, with names of brands and statements of analysis. Whenever fertilizers 
are shipped or sold in bulk for use of farmers in the State, statements must be sent to 
the director of the station, giving the name of the goods and accompanied with an 
.affidavit fiom the seller giving guaranteed analysis. The act applies to fertilizers of 
which the selling price is $10 per ton or higher. Violations of the act are punishable 
by fine of not loss than $50 nor more than $*200 for a first, offense and double the 
amount for a second offense, in the discretion of tho court. The director of the sta- 
tion is charged with the enforcement, of the provisions of the act, is required to prose- 
cute for violations, and is authorized to employ agents, counsel, chemists, and ex- 
perts. The sum of $20,000 is appropriated from the State treasury to pay expenses 
of enforcement of the act. Any fines collected may also be applied to tl is purpose. 

New York Cornell Station.— Harry Snyder, B. S., lias been elected assistant 
in chemistry, vice W. P. Cutter, B. S., now chemist of the Utah Station. Clinton D. 
Smith. M. A. 8., succeeds Ed Tarbell, assistant in agriculture, who resigned July 1. 

North Dakota Station. — The station recently organized in North Dakota lias 
begun experiments with grasses for hay and pasture, varieties of wheat under dif- 
ferent methods of cultivation, silage, and sugar-beets. An effort is also being 
made to collect and classify the natural grasses and noxious w eeds of the State, 

Ohio Station.— The bulletins of this station are issued monthly at the expeuse 
of the State. The last legislature, by unauimons vote, increased tho edition from 
15,000 to 60,000 copies. The station has now about 40,000 names on its mailing list. 
The same legislature voted tho station other appropriations as follows : for finishing 
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and furnishing rooms for museum library, $600 ; for outfit, of chemical laboratory, 
$1,000; for farm engine and repairs on barn, $1,200; for supplies foT entomological 
division, $200 ; for expense of board of control, $200 ; total, $3,200. June 11 the State 
Horticultural Society held its summer meeting at the station. 

Pennsylvania Station. — At the last session of the legislature an appropriation of 
$7,000 was made to the station for a dairy-house and feeding barn, and for improve- 
ments in the present barn. This work is now under way. A dairy-houso will he 
erected in accordance with plans furnished by a cold storage company, and so ar- 
ranged as to admit of controlling the temperature of the work-rooms. The other im- 
provements include a barn for use in the more elaborate feeding experiments, a horse 
barn, carriage house, hog house, and a covered barn -yard. As hitherto, tbo atten- 
tion of the station is largely turned toward problems connected with the economic 
feeding of domestic animals. In this connection a grass garden has just been started 
upon the plan adopted a few years since by the Connecticut State Station. 

Rhode Island School and Station.— In March, 1*90, the legislature appropriated 
$50,000 for the erection of school buildings, ami made provision for an annual appro- 
priation of $10,000 for the support of the school. The buildings, which are located 
on the station farm, are now well under way, and it is expected that the school will 
be open for students in September, The station laboratory, erected w ith the aid of 
an appropriation of $14,000 from the State, is now ready for occupancy. An orchard 
has been planted with many varieties of apples, pears, peaches, plums, aud cher- 
ries. Grapes and small fruits have also been set out. Numerous improvements are 
being made in the buildings and the farm. Co-operative field tests with fertilizers 
for coni have been undertaken in different parts of the State under the supervision 
of the station. James IT. Eldredge, M. 1>., of East Greenwich, has been appointed a 
member of the board of manageis, vice C. A. Shippee, whose term bad expired. 

Texas Station.— F. A. -Gulley, M. S., has resigned the directorship and is succeeded 
by G. W. Curtis, M. S. A., agriculturist of the station, 

Utah College and Station. — The hoard of trustees of the college and station 
as now organized includes William S. McCornick, Salt Luke City, president; Will- 
iam N. Bio . vii, Provo; Christian F. Olson, llyruni; Robert W. Cross, Ogden; Mel- 
vin B. Sow If s, Salt Lake City ; John E. Hills, Provo; James T. Hammond, Logan. 
John T. Caine, jr., is secretary of the hoard, ami II. E. Hatch, treasurer. The faculty 
are: Jeremiah W. Sanborn, B. S., president, professor of agriculture; Evert S. 
Rich man, M. A. S., professor of horticulture and botany ; William P. Cutter, B. S., 
professor of chemistry ; Abbie L. Marlatt, B. S., professor of domestic economy; J. 
M. Sholl, professor of inechauical engineering ; Alonzo A. Mills, B. 8., farm superin- 
tendent. The station staff is organized as follows: J. W. Sanborn, B. S., director; 
E. S. Richmau, M . A. S., horticulturist and entomologist ; \V. P. Cutter, B. S., 
chemist; A. A. Mills, superintendent of experiment work ; J. R, Walker, clerk and 
stenographer ; H, E. Hatch, treasurer. A farm-house, a laboratory, a barn, and two 
cottages are being bnilt at a cost of over $14,000, the legislature of the Territory 
having aided the station with liberal appropriations for buildings, live stock, otc. 
Eighty- five acres of ground arc devoted to experimental purposes. 

Virginia Station.— W. 13. Preston has resigned the directorship and President 
L. L. Lomax, of the Agricultural and Mechauical College, is acting director. T. L. 
Watson has been elected assistant in chemistry, vice B. F. Finney, and W. W. Hnrt 
has been appointed clerk and stenographer. The station has been divided into the 
following departments: agriculture, botany (including horticulture) and entomol- 
ogy, chemistry, and veterinary science. The board of visitors of the college has 
committed the management of the station to three of its members as a board of con- 
trol. The internal affairs of the station will be managed by a council, consisting of 
the heads of the several departments, with the president of the college as chairman. 



LIST OF PUBLICATIONS OF TUB UNITED STATES DEPARTMENT OF AGRICULTURE. 

MAY 1 TO JULY 1, 1890. 


First Report of the Secretary of Agriculture, 1889. 

Bureau of Animal Industry: 

Special Bulletin, May, 1890.— Proceedings of an Interstate Convention of Cattle- 
men held at Fort Worth, Texas. 

The Animal Parasites of Sheep. 

Division of Statistics : 

Report No. 73 (now series), May, 1890.— Condition of Winter Grain; Progress of 
Cotton Planting; Wages of Farm Labor. 

Report No. 74, Juno, 1890.— Report of Acreage of Wheat and Cotton ; Condition 
of Cereal Crops. 

Division of Microscopy : 

Twelve Edible Mushrooms of the United States. 

Division of Botany : 

Contributions from tho United States National Herbarium, No. 1, June 13, 1890. 

Section of Vegetable Pathology : 

Bulletin No. 2, February, 1890.— Experiments made in 1889 in the Treatment of 
Fungous Diseases of Plants. 

Quarterly Bulletin, Vol. VI, No. 1, March, 1690.— Journal of Mycology. 

Treatment of Plant Diseases.— Extract from Journal of Mycology, Vol. VI, No. 1, 

Division of Entomology : 

Periodical Bulletin, Vol. II, No. 10, April, 1890.— Insect Life. 

Periodical Bulletin, Vol. II, Nos. 11 and 12, May and June, 1890.— Insect Life. 

Bulletin No. 22.— Reports of Observations and Experiments in the Practical Work 
of tho Division. 

Office of Experiment Stations : 

Experiment Station Bulletin No. 5, March, 1890. Organization Lists of Agricul- 
tural Experiment Stations and Agricultural Schools and Colleges. 

Experiment Station Bulletin No. 6, May, 1890.— List of Botanists of tho Agri- 
cultural Experiment Stations, and Outline of Work in Botany at the Several 
Stations. 

Farmers’ Bulletin No. 2, May, 1890. Work of the Agricultural Experiment Sta- 
tions. 
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LIST OF STATION PUBLICATIONS RECEIVED BY THE OFFICE OF 
EXPERIMENT STATIONS, 


MAY 1 TO JULY 1, 1890. 


Agricultural Experiment Station of the Agricultural and Mechanical 
College of Alabama : 

Bulletin No. 14 (new series), April, 1890.— Pea Vines us a Fertilizer. 

Bulletin No. 10 (new series), April, 1890.— Insecticides. 

Alabama Cankbrakk Agricultural Experiment Station : 

Bnllctiu No. 8, April, 1890.— Cattle ami Pig Feeding. 

Agricultural Experiment Station of the University of California : 

Bulletin No. 86, May 17, 1890.— Preservative Fluids for Fresli Fruits. 

Bulletin No. 87, June, 1890. — The Conservation of Wines. 

The Connecticut Agricultural Experiment Station: 

Bulletin No. 109, May, 1890.— Fertilizers. 

Storrs School Agricultural Experiment Station : 

. Annual Report, 1889. 

Agricultural Experiment Station of Florida : 

Bulletin No. 9, April, 1890.— Entomological Notes. 

Georgia Agricultural Experiment Station : 

Bulletin No. 7, April, 1890,— Analyses of Food Stuffs; Metoorology ; Destructive 
Leaf Hopper. 

Iowa Agricultural Experiment Station: 

Bulletin No. 9, May, 1890.— Comparative Value of Fodder Plants ; Iowa Station 
Milk Test— a Correction ; “ Relative Value Plan” at Creameries ; the Plum 
Curculio and Plum Oougor. 

Kentucky Agricultural Experiment Station : 

Bulletin No. 26, April, 1890.— Corn Experiments, 

Bulletin No. 27, April, 1890.— Experiments with Commercial Fertilizers on Hemp. 
Circular No. 3, April, 1890.— Means of Lessening Injuries from Insects and Fungi. 
Bulletin No. 28, May, 1890.— Tobacco Experiments. 

Louisiana Sugar Experiment Station: 

Bulletin No. 28.— Field Experiments. 

Maine State College Agricultural Experiment Station : 

Annual Report, Part II, 1889. 

Massachusetts State Agricultural Experiment Station: 

Analyses of Commercial Fertilizers, May and June, 1890. 

Hatch Experiment Station of the Massachusetts Agricultural College : 
Bulletin No. 9, May, 1890.— Soil Teste with Fertilizers. 

Meteorological Bulletins Nos. 16 and 17, April and May, 1890. 

Special Bulletin, May, 1 890.- On the Most Profitable Use of Commercial Mauures 
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Experiment Station op Michigan Agricultural College : 

Bulletin No. 59, April, 1890.— Fruit List and Apple Scab. 

Bulletin No. 60, April, 1890.— Pigs— Breed Tests ; Potatoes— Variety Tests. 
Bulletin No. 61, April, 1890.— Foul Brood. 

Bulletin No. 62, May, 1890.— The English Sparrow. 

Agricultural Experiment Station ok the University op Minnesota: 

Bulletin No. 10, March, 1890. — Onions, Cabbage, Loudon Purple for Curculio on 
Native Plums, Bagging Grapes, Rollmgstoiio Plums, Potatoes, Oak Cater- 
pillars. 

Bulletin No. 11, June, 1890.— Pruning Roots of Co -n, Deep rs. Shallow Cultiva- 
tion, Improving Corn, Cross-Fertilization and Selection, Peas, Beans, Flax, 
and Other Crops: Results of Seeding Rusted, Frosted, and Frozen Wheat of 
1888; Further Observations. 

Missouri Agricultural Experiment Station: 

Bulletin No. U, May, 1890. —Texas Fever. 

Agricultural Experiment Station of Nebraska : 

Press Bulletin No. 1.— Organization, Work, and Publications of the Station. 

Press Bulletin No. 2.— Wheat Rust. 

Bulletin No. 14, June, 1H90. — Insects Injurious to Young Trees on Tree Claims. 
Nevada Agricultural Experiment Station : 

Bulletin No. 8, January, 1890. — The Codling Moth 
Bulletin No. 9, May, 1890.— A Serious Rose Pest. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 10, March, 1890.— Growing Corn for Fodder and Silage. 

Bulletin No. 17, May, 1890.— A Description of Cochran’s Method for the Determi- 
nation ot Fat m Milk, for the Use of Dairymen. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 70, April, 1890. — The Weed Pests of the Farm; Japan Clover. 

Press Bulletin No. 1, May 24, 1890.— What is the Use of an Experiment Station? 
Cow -Peas for Wheat; Grapes at North Caroliua Experiment Station; Value of 
Japan Clover. 

Annual Report, 1689. 

Ohio Agricultural Experiment Station: 

Bulletin Vol. Ill, No. 3 (second series), March, 1890. — Experiments with Corn 
and Oats ; Actinomycosis, or u Big Jaw” of Cattle. 

Bulletin Vol. Ill, No. 4 (second series), April, 1890.— Spraying to Prevent Insect 
Injury ; Bark Lice of the Apple and Pear; the Buffalo Tree Hopper; Insects 
affecting Corn ; the Ox Warble Fly or Bot Fly ; Fungous Diseases of Plants 
and Remedies; Directions for Collecting, Preserving, and Studying Plants. 
Oregon Experiment Station : 

Bulletin No. 4, January, 1890.— Farm Crops; Vegetables; Ornamental Trees and 
Shrubs ; Orchard and Small Fruits ; Chemical Analyses. 

Bulletin No. 5, April, 1890.— Entomology ; Gophers aud Rabbits; Fertilizers. 
Annual Report, 1889. 

The Pennsylvania State College Agricultural Experiment Station: 

Bulletin No. 11, April, 1890.— ludiau Corn as a Grain aud Fodder Crop. 

Rhode Island State Agricultural Experiment Station : 

Second Annual Report, 1889. 

South Carolina Agricultural Experiment Station: 

Bulletin No. 8 (new series), March, 1890.— Chemical Statistics of Corn Crop of 
South Carolina ; Maize Fodder Silage ; Cow-Peas as a Forage Crop ; Com- 
position of Soja Bean Vines. 
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South Dakota Agricultural Experiment Station: 

Bulletin No. 17, March, 1890.— Small Grain. 

Bulletin No. 18, March, 1890.— The Cut Worm. 

Tennessee Agricultural Experiment Station: 

Bulletin Vol. Ill, No. 1, January, 1890.— Experiments in Growing Potatoes. 
Bulletin Vol. Ill, No. 2, April, 1890 —Tests of Varieties of Barley, Corn, Oats, 
Wheat, and Sorghum; Methods of Culture of Wheat, and Effects of Fertiliz- 
ers on Oats and on Clover. 

Special Bulletin C, May 10, 1890.— Treatment of certain Fungous Diseases of 
Plants. 

Texas Agricultural Experiment Station : 

Bulletin No. 7, November, tot#.— Cotton ltoot Rot. 

Bulletin No. 8, December, 1889.— Work in Horticulture. 

Bulletin No. 9, May, 1890.— Pear Stocks ; some Parasitic Fungi of Texas. 

Bulletin No. 10, May, 1890.— Feeding Experiment. 

Vermont State Agricultural Exuerimeni Station : 

Bulletin No. 19, April, 1890.— Questions Concerning Injurious Insects. 

Bulletin No. 20, May, 1890.— Analyses of Fertilizers Licensed for Sale in 11x3 State 
of Vermont for the year 1890. 

Virginia Agricultural Experiment Station : 

Bulletin No. 5, March, 1890. — Composition of Feeding Stuffs; Analyses of some 
Feeding Stuffs. 

Bulletin No. 0, March, 1890.— Variety Tests with Potatoes. 

West Virginia Agricultural Experiment Station: 

Secoud Annual Report, 1889. 

DOMINION OF CANADA. 

Department of Agriculture : 

Reports of Experimental Farms for 1889. 

Bureau of Industries, Toronto, Ontario : 

Bulletin No. 32, May 1, 1890.— Crops and Live Stock in Ontario. 

Guelph Agricultural College: 

Bulletin No. 48, May, 1890. — Butter Making. 

Bulletin No. 49, May, 1890.— Corn Silage for making Beef. 

Bulletin No. 50, June, 1890.— Com Silage. 

Bulletin No. 51, June, 1890.— Fattening Lambs. 



EXPERIMENT STATION RECORD 


Vol. 2. 


SEPTEMBER, 1890. 


Ho. 2. 


EDITORIAL NOTES. 

Frequent inquiries have been received at this Office in regard to the 
ways m which the station funds received from the General Government 
may be legally and properly expended. The following letters are pub- 
lished as indicating the opinions held by the Department of Agriculture 
in regard to the matters referred to : 

U. S. Department of Ac; hi culture, 

Office of Experiment Stations. 

Dear Sir : In answer to your inquiry regarding the proper use of the funds given 
hy Congress to experiment stations, I may repent what was said in response to a pre- 
vious inquiry received at this Office. 

The specific question was whether tho experiment station funds must he used for 
experiment station purposes exclusively, or whether they might he applied in part, 
either directly or indirectly, to college purposes also. The answer was, in substance, 
as follows ; 

This Department does not make decisions In such cases, but gives its opinion and 
advice when called for. To this question the answer is perfectly clear. The funds 
are for experiment station purposes, and for those only. The act of Congress of 
March 2, 1887, providing for tho establishment of the stations, states distinctly, in 
section 2, u the object and duty of the stations,” namely, “to conduct original re- 
searches or verify experiments” upon subjects of tho classes named ; and in section 
5, defines the purposes for which tho grants of money may be used, namely, for (1) 
paying tho necessary expenses of conducting investigations and experiments; (2) 
printing and distributing the results; and (3) the erection, enlargement, or repair of 
buildings necessary for carrying on the work of tho stations. 

The intent of the act, thus definitely stated in its phraseology, is also shown in the 
report of the Committee on Agriculture of the House of Representatives whieh ac- 
companied the bill as presented to the House (See pp. 61— Of? of Experiment Station 
Bulletin No. 1, of this Office). As an argument in favor of the establishment of ex- 
periment stations to be oouneeted with colleges, that report urged that the work of 
experimenting by the colleges had been but “imperfectly provided for,” that this 
measure would provide for it, aud in so doing would “utilize the buildings, labora- 
tories, farms, libraries, and apparatus belonging to the institutions which Congress 
has already established, and thus supplement for a specific end [namely, experimental 
inquiry J the appliances already created for general ends.” In other words it was the 
clearexpeotationth.it, iu accepting this trust, the colleges, so far from making use 
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of the experiment station appropriations for general college purposes, Mould devote 
the money specifically to research and what properly pertains thereto, and that they 
would supplement it and increase its effectiveness by placing at the disposal of the 
Btat ions the facilities for experimental inquiry which they already possessed. And 
this was urged as one of the strong arguments in favor of the measure, both in pre. 
senting it to the attention of Congress ami in urging the passage of the hill. 

The expenditure of both college and Htation funds by the college authorities in- 
volves some delieato questions of adjustment. For instance, it frequently happens 
that tlie same person renders sorviee to ami :s paid by both institutions, as when an 
officer of the college shares in the work of the station. Such an arrangement may be 
advantageous to both college and station and entirely proper, provided the interests 
of tho station call for the work, the person has i he time and the qualifications needed, 
the college pays a duo equivalent of salary for t lie hcl\ ice it receives, and the station 
receives a due equivalent of service for the salary it pays. In like manuer the funds 
of both institutions are sometimes expended for buildings and appliances which both 
nse. This, too, may bo permissible provided it. is not done for the college at the ex- 
pense of the station. The principle to lie borne in mind is that in granting aid from 
the National Government, it was the expectation of Congress that the resources of 
the colleges would be used in furtherance of the work of the stations, but not that 
the grants to the stations should be diverted to the aid ol the colleges. 

The men who are responsible for the management of th«' colleges and deeply inter- 
ested in their welfare, often feci keenly their lack of moans, ami the temptation to 
use tho resources of the stations to help the colleges in return for the help given to 
the stations is often strong. But in the acceptance of tho station grant, their integ- 
rity is pledged to its proper use. To employ any part ofit, directly or indirectly, for 
the support of tho college or for any other purposes than those defined by tho act of 
Congress, namely, for conducting experiments, publishing and otherwise disseminat- 
ing information obtained, and for buildings needed and used b^ the station, would be 
a breach of trust, a violation of both tho letter and the spirit of the law. Qf course 
the connection of the stations with the colleges inures to the benefit of the latter 
in numerous and important ways. Tho atmosphere of research, so useful to both 
teacher and student, is developed; information is obtained which the colleges want 
to impart; the colleges aie brought into closer contact- with the world of science on 
the one hand and with the people on the other. Thus their intellectual tone is ele- 
vated, their influence enlarged, aud their usefulness greatly increased. Such benefit 
is in every way legitimate and desirable. But in some cases there has seemed to be 
a tendency to utilize the means of the station for the support of the college, and at 
the station’s cost. The effect of this must he injurious, not only to the individual 
stations concerned, but to the enterprise as a whole. It is on these accounts and 
because the obligations imposed by the law have seemed to me to be not. always un- 
derstood, that 1 have made these statements so implicit. I inclose copy of a letter 
of similar import from Assistant Secretary Willits. 

*««#»#* 


Respectfully, 


W. O, Atwater, 

Director. 


The following refers to the letter above quoted : 


United States Department of Agriculture, 

Office of toe Assistant Secretary, 

Washington, D. C., July 19, 1890. 

Dear Sir: In response to your inquiry I may say that your communication of this 
date to the director of the Experiment Station docs not, in my judg- 

ment, overstate tho obligation of the agricultural colleges to the stations. 

As a member of the committee which represented the agricultural colleges in urg- 
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ing the passage by Congress of the bill establishing the stations, I can testify that it 
was the expectation of the promoters of the movement and of Congress “ that the 
general resources of tlic colleges would bo used in furtherance of the work of the sta- 
tions, but not that the grant to the stations should be diverted ” to any general college 
purposes. This w as clearly set forth in the Ilateh bill and the. report of the Agricult- 
ural Committee of the House which accompanied it, and “was used as one of the 
strong arguments in favor of the measure.” 

In the passage which you have quoted from the law the objects of the stations and 
the purposes for which the means granted by Congress maybe used are clearly defined. 
No university, college, or school to whom that money is intrusted has any right to 
use any part of it for the benefit of its treasury, its property, its work of instruction, 
its officers or its students, except in so far as that benefit accrues from what is done 
by the station in the specific work with which it is charged. The colleges may and 
should aid the stations by placing at the disposal of the latter, for experimental pur- 
poses, their buildings, libraries, laboratories, luud, and other appliances, but this 
gives them no reciprocal claim upon the station funds granted by Congress, The 
expenditure of station money or other use; of station resources, directly or indirectly, 
in the interest of the other departments of the colleges and to the disadvantage of the 
stations, whether ifc bo to relievo the college treasuries, or to pay salaries for college 
work, or to provide for buildings or lands, or improvements of buildings or grounds, 
or for libraries, or for apparatus, or for services other than are demanded and in- 
tended to be used in good faith for station purposes, as those purposes are defined by 
the law, would be a violation of both its letter and its spirit. 

My experience and observation, I regret to say, confirm your statement as to the 
danger that some colleges may, at times, under financial stress, and without perfect 
understanding of the import of the law, be tempted to overstep the limits of strict 
propriety, and I deem it important, therefore, that the attention of those institutions 
shall be called to the strict obligations involved in the expenditure by the colleges 
of the grant. In saying this I wish to be understood as making no general reflec- 
tions upon the purposes or conduct of the authorities of those institutions. 

There is another matter which is referred to only incidentally in your communica- 
tion, but to which I think more specific attention should be called. The grant of an 
experiment station appropriation to a particular institution, in a particular com- 
munity, is not intended for the special benefit of that institution or that community, 
but for the good of the State and the general public. Any tendency to use the re- 
sources of tho station for individual or local advantage is w rong. So likewise the 
division of the experiment station’s funds among different localities of a State may 
be productive of harm. In general, tho work of au experiment station must bo con- 
centrated in order to bo more useful. To divide it is to endanger its efficiency. 
Doubtless in many cases tho establishment of substations in different parts of a State 
under tho control of the central station lias been both wise and advantageous, but 
the practice, especially when any of the resources of the station are used for the pur- 
chase of land or buildings, is a matter whose expediency should be proven before the 
steps are taken. 

Aside from the right, and wrong of those matters, there is another important con- 
sideration. The eyes of the public, of men of science, and of Congress are upon the 
stations. Errors of inexperience may for a time be excused ; but failure to use the, 
funds in good faith means risk of losing the support which the stations now receive 
from the people and the appropriations which they receive from the Government. 

Respectfully, 

Edwin Wilmts, 
Assistant /Secretary, 

PftOF. W. 0. Atwatkr, 

Director , Office of Experiment Stations, 
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The following letter was written in reply to questions addressed to 
the Director of this Office. They were : 

First. Can the experiment station fund, or a portion of it, be properly 
used for the purpose of organizing farmers’ institutes or clubs, and thus 
perfecting an organization among the farmers of the State ; or more 
generally, can the fund, or a portion of it, be properly used for any pur- 
pose except that of conducting original research or verifying experi- 
ments ¥ 

Second. What item of experiment station expenditure, in the opinion 
of the Director of the Office of Experiment Stations, and in the light 
of his experience with American and European stations, is likely to be 
the largest oue? 


United States Department of Agriculture, 

Office of Experiment Stations, 

Washington, I), C., June 5, 1890. 


Dear Sir : In response to the inquiries of yours of May 29, permit me to say : 

First. Section 2 of the act of March 2, 1887, providing for the establishment of 
agricultural experiment stations, makes it “the object and duty of said experiment 
stations to conduct original researches or verify experiments n on subjects related to 
agricultural industry, due regard being had to the conditions of the States and Ter- 
ritories in which the several stations are established. Section 5 provides that the 
grants made by Cougress for the support of the stations shall be used for “ paying 
the necessary expenses of conducting investigations and experiments, and print- 
ing and distributing the results,” and for buildings. 

While reasonable discretion would, in my judgment, he permissible in deciding 
how the purposes thus clearly deliued may he carried out by the stations in the use 
of the grant from the Government, it is certainly very clear that the employment of 
that “fund, or any considerable portion of it, for the purpose of organizing farmers’ 
clubs and perfecting in this way an organization among the farmers” of a State, or 
indeed any material diversion of the fund for objects other than those mentioned, 
would he improper. 

Second. My experience with agricultural experiment stations in this country and 
in Europe, to which you refer, indicates that the chief item of expenditure in con- 
ducting the work of the stations, “supposing them to bo fairly well equipped,” is 
likely to he, and certainly ought to be, for the employment of trained men to conduct 
the experiments and investigations with which these institutions are charged. 

The success of the stations in meeting the practical wants of the farmers will he 
proportioned to what they discover of the laws that underlie the practice of farming. 
For this purpose scientific research is the great essential. What the stations most 
need is the labor of trained investigators, of competent specialists in the lines of in- 
quiry called for by the wants of the agriculture of their respective localities. 

Of course, means for doing tho work and disseminating the results are essential, 
and wise discretion must he used iu tbe distribution of the fluid for these purposes. 
But experieuce has justified the general practice of the best stations, by which the 
largest item of expense is made that of employment of capable workers. 

Very respectfully, 


W. 0. Atwater, 

Director . 



ABSTRACTS OP BULLETINS OF THE AdRICULTCllAL EXPERIMENT STATIONS IN TRE 


Alabama College Station, Bulletin No. 13 (New Series), March, 1890 (pp. 16.). 

A MICROSCOPIC! STUDY OF CERTAIN VARIETIES OF COTTON, P. H. 
Mell, Pii. D. — This includes a brief description of the three important 
commercial varieties of cotton ; a definition of cotton fiber ; a list of the 
varieties examined ; statements of results and conclusions ; suggestigns 
as to the improvement of the grade of cotton by attention to selection 
of the seed, character of the soil, methods of cultivation and manuring, 
and climatic conditions ; tabulated results of the microscopical exam- 
ination of the fiber ; and two plates illustrating differences in the fibers 
of different varieties of cotton. 

Samples of cotton repr esenting eighteen varieties grown on the sta- 
tion farm— sea-island cotton from Savannah, Georgia, and “ Dailey” 
fiber from North Carolina — were examined microscopically. 

Among the questions considered were: “ (1) How many real varieties 
of cotton exist ? (2) In forcing the plant under high cultivation is the 
liber improved, or is simply the ‘ weed’ enlarged to the detriment of 
the staple f Is it not often the case that the fruit of the cotton plant 
is damaged by too rapid maturing, just as the fruit of the peach is 
known to be immature at the center in some early forced varieties t 
(3) What is the effect produced on the liber when caught by frost just 
as the boll opens? (4) At what stage of the growth and maturity of 
the boll does the fiber attain its full development 

Data relating to only the first two questions are reported in this bul- 
letin, the investigations on the other two not having been carried far 
enough to warrant the publication of conclusions. Results of micro- 
scopical examinations are given in detail and summarized in tabular 
form. The experiments indicate “ that it is not always the large plant 
that produces the best condition of the fiber, and that the most excel- 
lent condition of the fiber is produced only on plants which are neither 
too rapid nor slow in their development, and which are given all 
the advantages of judicious cultivation with the proper manuring and 
under the most favorable conditions of the atmosphere. In improving 
the grade of cotton the plaut must be forced to produce fiber that is 
(1) long, and as nearly as possible uniform iu length ; (2) of uniform 
diameter throughout j (3) flat and ribbon-like, and well twisted.” Seed 
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selection should be repeated from year to year, and no inferior cotton 
planted near enough to vitiate the chosen variety with its pollen. In 
these experiments the strongest fibor was produced by the Truitt 
variety; the largest by Barnett; the smallest by So. 1 Hawkins’ Im- 
proved, and Poterkin ; the longest by Okra Leaf ; the shortest by No. 2; 
and the best twisted by Truitt, Itameses, and Cherry’s Cluster. 

The largest percentage of fiber per boll was produced by Welborn’a Pet, Okra Leaf, 
Peterkiu, Hawkins* Improved, King'** Improved, and in the order named. Tbo 
largest percentage of seed per boll was produced by Zcllner, Ramoses, Southern 
Hope, Truitt, and in the order named. The best grade of cotton, taking all things 
into consideration, is ('berry’s Cluster. The second best grade is Truitt. 


Delaware Station, Bulletin No. 8, March, 1890 (pp. 16). 

Experiments to test the possibility of developing a do- 
mestic sugar industry, A. T. Neale, Pii. I), (pp. 3-11).— In the 
crop rotations followed in the Northern Atlantic States for nearly a 
century, Indian corn has been commonly grown ouce in every four or 
five years. The low price of corn Las of late created a demaud for a 
substitute crop similar to corn in its habits of growth and in its de- 
mands on the soil. The products of this crop should also, as in the 
case of corn, be able to endure transportation and storage, and be used 
for daily consumption in every family. “ Sorghum is the only plant 
which either fulfills or can be made to fulfill all of the above conditions. 
Its leading product should be refined sugar.” 

The problems relating to sorghum are discussed in this bulletin from 
the standpoints of the sugar boiler and the farmer. The author speaks 
from several years’ experience in New Jersey in connection with inves- 
tigations on the field culture and chemical composition of sorghum, 
and on the manufacture of sugar from this plant. After seven or eight 
years of hard work and bitter disappointments, the sugar men can now 
justly claim to be able to extract, commercially and economically, 90 
per cent of all the sugar present in the cane. The product up to this 
point will be a heavy sirup. If the cane is of good quality 75 per cent 
of the sugar in this sirup can be delivered to sugar refiners in the form 
of old-fashioned, heavy brown sugar. The other 25 per cent will remain 
as a low ‘grade molasses, worth at wholesale, at present, about 20 cents 
per gallon. 

“If, however, the cane delivered by the farmer is of low grade, then 
the sugar men can only guarantee to waste not more than 15 pounds 
of sugar iu each ton of field sorghum ; their product will be sirup only, 
for, from such stock, they will be unable to extract with profit even low 
grade refining sugar. 

“In explanation of the terms low grade and high grade sorghum, it 
may be stated that if all of the water in cane juice is boiled away, a 
mixture of sugar and of foreign matter will remain. If out of 100 
pounds of this mixture from 06 to 75 pounds is sugar, then cane yield- 
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jug such juice would be graded first-class. Tf, however, the mixture 
contained less Hum 00 pounds of sugar j>c*r hundred, then the cane 
would grade low as tit only tor molasses. ‘Purity’ is the technical 
expression for the above standard. Sixty-six parity would represent a 
high grade sorghum, .and 50 purity a low’ grade. 

“Banking with parity in importance, stands the percentage of sugar 
in the cane juice. If 100 pounds of said juice contain less than 9 
pounds of sugar, this cane is tit only for molasses. 

“The following tabular statement rests upon a number of assump- 
tions, each of which is warranted by experience. 

“(1) During September, field sorghum will lose 30 per cent of its 
weight by the removal of its leaves, sheaths and seed tops. One ton 
of field sorghum, therefore, is equivalent to 1,400 pounds of cleaned 
cane. 

“(2) Approximately 10 per cent of this cane is fiber and insoluble 
matter; 90 per cent, therefore, may be roughly classified as cane juice. 
On this basis 1 ton of field sorghum contains 1,200 pounds of ‘juice.’ 

“(3) Assuming that the purity of this juice is at least 00, then per 
ton of cane averaging from 9 to 13 per cent the following quantities of 
sugar and molasses may be secured, on a commercial scale, the extrac- 
tion being 90 per cent and the crystallization 75 per cent: 
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“This statement brings out the commercial difference between a 9 and 
a 13 per cent cane. From the standpoint of to-day the possible prod- 
ucts from the former have a wholesale market value of $0.07 per ton ; 
those from the latter are worth $8.75 ; four per cent of sugar makes a 
difference of* $2.08 per ton of field cane. Tlie total expenses of the 
sugar-house, working 50 tons daily, should average less than $2.25 per 
ton. 

“A season of 70 working days is possible in this latitude. A crop of 
3,500 tons of fi eld cane would therefore bean ample supply; its products 
would vary in value from $21,000 to $30,000, according as the cane 
varied from 9 to 13 per cent of sugar. The running expenses of such a 
house would not vary far from $8,000, and would not be noticeably af- 
fected by the quality of the cane. Farmers can not afford to raise sor- 
ghum for less than $2.50 per ton; the crude stock, therefore, would up- 
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proximate $0,000 iu value, TTenec the total expenses would approxi- 
mate $17,000, leaving, with 0 per cent cane, a margin of $4,000; this 
margiu is too small to offset possible losses, which may be caused either 
by accidents or by fluctuations in markets. With 13 per cent cane, ex- 
penses could be paid if sugar fell to 3 cents per pound and molasses to 
13 cents per gallon. 


THE FARMER’S STANDPOINT. 

44 The farmer is called upon to furnish 3,500*toii8 of sorghum, the juice 
of which must contain not less than 9 per cent of sugar. This crop is 
to be delivered at the rate of 50 tons daily. Ripe cane can be .taken to 
the sugar-house on and after the 20th of August; the last load should 
be delivered before the 1st of November. 

44 Three thousand flve hundred tons of rich cane can not be grown 
on less than 250 acres, and this land must be so ciose to the sugar-house 
that hauling expenses need not exceed 50 cents per ton. In order to 
provide against deterioration of cane, excessive labor iu checking weeds, 
the depredations of insects, etc., rotation is as necessary with sorghum 
as with Indian corn. 

44 No one variety of cane can be relied upon to keep a sugar-house in 
crude stock for seventy days.” 

Early maturing varieties should be used for the first parj. of the season, 
white-seeded varieties for the middle, and late varieties for the last part. 
The varieties now in use need improving. 

44 From two standpoints, therefore, viz., that of the farmer and that of 
the chemist, the interest centers on the development of varieties, and it 
is firmly believed that the possibilities of a profitable domestic sugar 
industry turn on this point.” 

44 By making business-like charges against the crop for rent of land, 
for fertilizers, for labor, hauling, etc., it will be evident that an expendi- 
ture of about $30 per acre will oftentimes be reached iu securing a full 
crop of cane and delivering it at the sugar-house. Fifteen tons per ac te 
should be, therefore, the minimum yield in order to make a profit pos- 
sible. 

44 Roughly summarized, the farmer’s problem is: 

“ (1) To secure varieties which will allow him to deliver 3,500 tons of 
cane at the rate of 50 tons daily. 

44 (2) To raise sorghum with not less than 9 per cent of sugar and 66 
degrees purity at the rate of 15 tons per acre, and at an expense not ex- 
ceeding $2 per ton. 

44 Men who are familiar with the sorghum sugar industry in the East 
feel that if further improvement is possible in the machinery it must 
be in a better arrangement of parts, by frhich a still more marked 
saving of labor cai^be secured. 

“In the chemistry of the industry the field is far broader, for the sugar- 
house should be prepared to make white sugar fit for direct eonsump- 
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tion, ami a molasses suitable for the grocery trade. Means should also 
be found for working eaue, even if its purity approximates 55 degrees 
only. Agricultural chemists feel, however, that it is best to begin with 
the plant itself and breed varieties free from objectionable compounds. 
In support of their position they point to Maercker’s sngar-bect seed 
control, which in eight years* time has aided in raising the purity of 
beet juice from 82 degrees to 00 degrees.” 

Tests of a number of varieties were made at the station and by five 
different farmers in different parts of Delaware from seed sent from the 
experimental tract of this Department in Kansas. 

a A summary of the season’s work indicates that, for use in August and 
September, Folger’s Early and Early Amber should be grown. After 
the middle of September the Honey Dew, the White African, and prob- 
ably the Kansas Orange should be available. After the 15th of Octo- 
ber the Late Orange and an allied variety will be found serviceable. 

“As above stated, a margin of profit can be calculated with cane av- 
eraging 9 per cent of sugar, but this margin seems too small to justify 
a step which would hazard any considerable amount of capital. Vari- 
eties with 10 per cent and more of sugar were grown this year in Dela- 
ware and in New Jersey, and with 3,500 tons of such cane a profitable 
business would be almost certain.” 

“All the seed used was guaranteed to have been taken from cane in 
some cases testing as high as 15 per cent of sugar.” The results of 
the tests reported in this bulletin, however, range from 8 to II per cent 
of sugar, the low percentage being possibly due to the wetness of the 
season and other unfavorable conditions. 

Spraying WITH SUL,PIII1)K of potassium fob the scab of the 
peak, F. T). Chester, M. S. (pp. 11-14).— -A report on an experiment 
in one, of the largest pear orchards of the State, located near Newark, 
which for a long time has been badly infested with scab ( Fuxicladium 
pyrinum, Fuckel). In 1889 the season was specially favorable for the 
development of this disease, which affected 90 per cent of the fruit on 
seven unsprayed trees examined. For this experiment, fourteen trees 
of the Bartlett, Dutchess, ami Lawrence varieties were selected. Seven 
trees were sprayed five times, between June 11 and August 2, with 
sulphide of potassium (one half ounce to 1 gallon of water), and the 
results compared with those obtained from the other seven, which were 
left unsprayed. The details given show that the different varieties were 
differently affected by the disease and by the treatment. In geueral, 
however, there were twenty-six more marketable pears out of every 
hundred from the sprayed than from the imsprayed trees. u The total 
cost per tree for the season’s spraying was 5 cents, resulting in an 
average increase of twenty marketable pears per tree.” 

London purple for the codling moth, M. H. Beckwith (pp. 
15, 16).-*— Notes on an experiment in spraying five Baldwin and two 
Smith’s Cider apple-trees in an orchard near Hare’s Corners, New 
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On stlc County, Del., with London purple (1C ounces to 200 gallons of 
water). Taking the single misprayod tree examined as a standard, the 
total yield from the sprayed trees was nearly four times as large as 
that from the unsprayed trees, and the average yield of sound apples 
nine times as large. Ninety per cent of the sound apples gathered 
from the sprayed trees were saved from the attacks of the moth by the 
use of the insecticide. The sound apples from the sprayed trees were 
much superior in quality to those from the one unsprayed tree examined. 

Georgia Station, Bulletin No. 7, April, 1890 (pp. 9). 

Analyses op feeding stuffs, 11. C. White, Ph. D. (pp. 107- 
112). — This contains tabulated results of analyses at the station of hay 
from Bermuda, Johnson and crab-grasses, vetch, white clover, and 
alfalfa; of mixed and baled western hay (timothy); and of cotton-seed 
hulls. Similar data from analyses made at the station and elsewhere 
are also given for the following feeding stuffs: timothy hay, clover hay, 
maize fodder (cured), pea vines (cured), maize, oats, cow-peas, maize 
meal, cotton-seed, cotton-seed meal, wheat bran, and oat straw. There 
are also compiled tables, showing the digestibility of seven feeding 
stuffs in common use. Feeding standards are quoted. 

Meteorology, L. H. Charbonnier, Ph. I), (pp. 112-114).— Sum- 
maries of observations at Athens, Ga., for five years, from October 
1, 1884, to September 30, 1889, and for the six months ending March 
31, 1890. 

Notes on a destructive insect, J. P. Campbell, Ph. D. (p. 
115). — Brief notes on the destructive leaf- hopper ( Gicadula cxitiosa) 
which injured barley plants at the station farm. 

Indiana Station, Bulletin No. 31, April, 1890 (pp. 22). 

Small fruits and vegetables, J. Troop, M. S. (illustrated). 

Strawberries (pp. 3-7). — Tabulated notes on seventy varieties. 44 The 
following varieties are recommended for the farmer’s garden: Bubacb, 
Cumberland, Wartield, Logan, Haveriand, and Henderson.” 

Raspberries , blackberries , currants , and gooseberries (pp. 8, 9). — Tabu- 
lated notes on 17 varieties of raspberries and 9 of blackberries, with 
brief descriptive notes on 7 varieties of currants and 4 of gooseberries. 
44 For family use the following varieties of raspberries are recommended : 
Turner, Brandywine, Cuthbert, Tyler, Ada, Hilborn, Nemaha, and Shaf- 
fer for canning.” 

Potatoes (pp. 10-18).— The date of ripening and yield in bushels per 
acre are given for ninety three varieties. 44 The following varieties 
seem to be especially worthy of recommendation and farther trial: 
Beauty of Sheba, Breeze, Dictator, Dakota lied, Early Sunrise, Early 
King, Gold Flake, Great Eastern, Garfield, New Queen, Bose’s New 
-Giant, Rural New Yorker No. 2, and Summit.” 
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Tbe yields from planting different numbers of eyes of tbe Burbank 
potato are thus stated : 


One eyo 

Two oyoa 

Three eyes — 
Four eyes.... 

Five eyes 

Six e\es 

Whole tubers, 



Market 
able 
t ubers. 

Small 

tubers. 

Total. 

•r licit* 

103 

2!) 

__ 

132 

do. .. 

i»r> 

! 40 i 

2:i5 

do .. 

290 

i 40 

330 

do .. 

322 

I 44 

366 

ilo.... 

345 

! 80 

425 

do... 

338 1 

102 

440 

do .. 

3K1 i 

; ii7 

498 


Tbe advantage ot 4 planting the whole tubers as compared with one 
and two eyes is shown in tbe following table : 



1 j 

| Yield of 1 

1 market- ! Seed re- 
alde ; qiiired 

1 tubers. 1 

Net 
} udd. 

i 

I- 

I 

1 

Yield of 
market- 
able 
tuber’* 

Seed re- 
quired. 

Net 

yield. 

1 

Whole potatoes 

Om* eye 

Bush, t limit 

381 i # 70 ■ 

103 7 ; 

Hush 

311 

96 

i 

i Whole potatoes j 

i Two i*\ es ! 

1 1 

Jimh 

381 1 
105 

Butth. 

70 

14 

Butth, 

311 

181 





In favor of whole 
potato 

‘ 1 ! 

215 

1 In favor of whole . 
i potato , 
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The effect of applying bain-yard manure (quantity and size of plats 
not stated) for Burbank potatoes on a “ moderately fertile soil” 
which had received no fertilizer for six years, as compared with no ma- 
nure, is indicated as follows (assuming that the difference in yield was 
due to the manure and not to disturbing factors of uneven soil, culti- 
vation, etc.) : 


Manured 

Unmaumed 

Tn flavor of manure 


Total I Market- 


per 

acre. 


able 
t libers. 


i Small 
' tubers. 


{ Bank i limit. Jimh. 

\ 308 ; 204 44 

| 140 08 48 


162 160 4 


Peas (pp. 18, 10). — The dates when ready for market are given for 
twenty-eight varieties. 

“For family use, where a succession is desirable, the following list will 
give good satisfaction : First and Best, or Early Morning Star, Dan 
O’Rourke, Minimum, Advancer, Stratagem, and Dwarf Sugar (edi- 
ble pods). The last named is prepared for the table tbe same as string- 
beans, by using pods and all.” 

Sweet-corn (pp. 20, 21). — Tabulated notes on thirty-six varieties. 

“For the former’s garden the following ten varieties will be found to 
give good satisfaction with fair treatment. They mature about in the 
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following order: Early Marblehead, Chicago Market, Crosby, Early 
Sweet or Sugar, Moore's Early Concord, Rose's Improved Evergreen, 
Henderson, Honey Sweet, Ne Plus Ultra, Stowell’s Evergreen.” 

Tomatoes (pp. 21, 22).— Brief notes on three varieties. 

Sugar-beds (p, 22). — The yields and per cent of sugar are given for 
five varieties tested in 1888 and 1889. 

A trial of a solution called the “new preserver and germinator of 
cereals and seeds” indicated that it had no special value. Chemical 
analysis showed its principal constituent to be acetate of lead, worth in 
the market G to 8 cents per pound. 

Iowa Station, Bulletin No. 8, February, 1890 (pp. 45). 

Iowa Station milk test, G. E. Patrick, M. S. (pp. 295-31G). — 
This is au account of “ a new dairy test for determining the amount of 
butter fat in milk.” The author states that iu the spring of 1889, whileen- 
gaged in making analyses of milk, he was “impressed anew with the very 
great need, long felt by farmers, dairymen, and breeders, of a speedy, 
easily worked, inexpensive, and reasonably accurate method of testing 
the quality of milk — a method which could be used in the dairy or in 
the farmer’s kitchen, and which would enable the milk producer or the 
breeder to determine, at trifling expense, the yield of butter fat (or milk 
fat) from the individual cows of his herd.” It is strongly urged that 
the quality of milk is affected by individual differences in cows as much 
as by differences in breed, and that therefore it is very desirable for the 
farmer to make sure that each animal in his herd is being fed at a profit. 
This is emphasized by calling attention to a common estimate that one 
fourth of the dairy cows in this country are kept at a loss, from which 
it follows that “one half the cows are kept without profit, for the one 
fourth at a loss eat up the profits of another one fourth.” In other 
words, one third to one half the capital invested in dairy stock is dead 
capital. The incorrectness of the “ somewhat popular ‘cream test’” is 
enforced and experiments made with this test at the Kansas Statiou 
are quoted from the First Annual Report of that station, pp. 92,98. 
From these experiments it appeared that “ in the case of every cow em- 
ployed, and with each kind of feed, the milk giving the largest display 
of cream often gave the least butter product, and the reverse.” As re- 
gards creameries where milk is paid for on this basis the chief loss falls 
on the farmers who furnish the best milk. “ The farmer whose Jerseys, 
as in the case of our 4 Pansy,’ gave 9£ to 10 per cent of cream, yield- 
ing nearly 5 per cent of butter, must, if all patrons are paid alike, 
contribute in the course of a year a very pretty sum towards the sup- 
port of his neighbor’s herd of scrubs, which, like our ‘White’ and 
‘Ruby,’ gave nearly 11 per cent of cream and only 3£ per cent of 
butter.” 

The milk test .— The test devised by the author is described in detail. 
The principle consists in dissolving the casein and albumen of the milk 
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by means of acids witli the aid of heat, and allowing the melted fat 
to collect in a narrow tube where its volume can be measured with ac- 
curacy. For the solvent, a mixture of strong acetic, sulphuric, and hy- 
drochloric acids in about the proportions by volume of 9, 5, and either 
1 or 2, is used. Sulphate of soda is added when necessary to effect the 
solution of curd, especially in cases where the milk is not fresh. The 
operation is conducted in a glass tube about three fourths of an inch in 
diameter and 12 inches long, closed at the bottom aud made narrow 
for about three inches near the middle where the fat rises and its pro- 
portion is read. 

The apparatus and the methods of its use are described and discussed. 
The results of determinations of fat in both milk and cream by this as 
compared with the gravimetric method show a close agreement. The 
only considerable sources of error are said to be the incomplete solution 
of non fatty portions of milk which is sour (with buttermilk the results 
have not been satisfactory) and errors in the graduation of the appa- 
ratus. To obviate the latter, arrangements have been made by which 
the station tests apparatus for buyers. 

Sweet cream butter, U. E. Patrick, M. S. (pp. 31 7-320).— The 
making of butter from unripened cream lias been long ami extensively 
practiced in Denmark, and, to a limited extent, in this country. Interest 
in the subject lias recently been revived here by the publication of a 
new method by Director J. A. Myers, of the West Virginia Station (See 
Hoard’s Dairyman, November 29, 1889). Among his conclusions are, 
that the so-called ripening of cream is unnecessary and undesirable and 
that the preference for the flavor of ripened cream butter will disappear 
with the use of sweet cream butter. The new method is used with the 
centrifugal separator. Its novelty lies in the recovery of fat from the 
sweet buttermilk by the separator. 

The objections commonly urged against making butter from sweet 
cream are (1) loss of fat in the buttermilk, (2) lack of proper flavor and 
aroma, and (3) alleged poor keeping qualities of the butter. 

To test this method an arrangement was made by the station with 
Mr. J. N. Daniels, proprietor of the separator creamery at Dayton, Iowa, 
to furnish the station with samples of butter from sweet and ripened 
cream, which might be used to make a comparative test of the keeping 
quality of the two kinds. The sweet cream butter was made according 
to the directions given by Director Myers, and the ripened cream butter 
in the ordinary way. Three samples each were taken of separator milk, 
sweet buttermilk as it ran from the churn, and separated buttermilk, 
and four of ordinary sonr buttermilk, for coraparisou. The samples 
were analyzed for fat in the station laboratory by the gravimetric 
method with the following average results : The separator milk yielded 
0.42 per cent of fat; sweet buttermilk, 0.95 ; separated buttermilk, 0.39 ; 
sour buttermilk, 0.60. The low percentage of fat in the sweet butter- 
milk is surprising since ordinarily the loss of fat in buttermilk from 
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sweet cream is considerably greater than in this case. These results 
show that separation, leaving 0.42 per cent of fat in the new milk and 
0.39 per cent in the sweet buttermilk, was not very close in either case, 
and that the u saving of butter fat by the sweet cream method over 
that by the ripened cream method was in this experiment only the dif- 
ference between 0.00 and 0.39=0.31 per cent on the weight of the but- 
termilk.” Assuming the loss of fat in the souring or ripening of cream 
to be so small that it may be neglected, the only gain in the butter fat 
saved in the new method as compand with the old in this one trial 
was one fifth of a pound to every 100 pounds of buttermilk, or, in a 
creamery producing daily 300 pounds of butter and 900 pounds of butter- 
milk, a saving of 1.9 pounds of butter fat. or say 2.1 pounds of butter. 
But of course no general conclusion can be drawn from a single trial. 

Two tubs of ripened cream and sweet cream butter were stored side 
by side in a cellar. On opening the tubs after two months both samples 
were found to be in prime condition, and the sweet cream butter had a 
flavor approaching that of the ripened cream butter. They were left 
for comparison at successive intervals, until one or the other sample 
shall deteriorate sensibly.” 

Sugar-beets, G. E. Patrick, M. S. (pp. 321-326).— Tfiis article gives 
the results of analyses of four varieties of sugar-beets grown at the sta- 
tion in 1888, two grown there in 1889, and one grown in Mercer County, 
Illinois, in 1889. As a report of these experiments is included in Bul- 
letin No. 27 of the Division of Chemistry of this Department, a detailed 
account of them here is deemed unnecessary. The results for 1888 were 
encouraging, but those for 1889 were unfavorable, and further investi- 
gations are needed to determine whether the soil and climate of Iowa 
are adapted to the development of sugar in the beet. The station ex- 
pects to repeat the experiment with imported seed of the best Gorman 
varieties. 

Sorghum, G. E. Patrick, M. S. (pp. 327-336). 

Improvement by selection . — Under this head are given the results of 
experiments in 1889 aiming at the improvement of the sorghum plant 
as a sugar bearer. They are in continuation of those begun in 1888 
and reported, with description of methods, in Bulletin No. 5 of this sta- 
tion (See Experiment Station Record, Yol. I, p. 44). The plan here 
followed is to select seed from individual stalks found by analysis to 
be richest in sugar and highest in purity of juice. In 1888 out of 180 
stalks of Early Amber sorghum analyzed, ten were selected “ whose 
juice showed an average purity of 73.4, with a mean sucrose content of 
13.92 per cent ; aud ten more with an average purity of 73.7 and of 13.63 
per cent sucrose.” The seed from these selected canes was planted in 
1889 in several plats for the purpose of securing a large number of 
stalks for analysis u even if selection of seed from all might not be 
found advisable.” But the season was so unfavorable that only one 
hundred and seventy -five stalks were taken for analysis, aud of those 
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only one hundred and forty-six proved to be sonnd, the rest having 
been injured by frost. “ They were all from our ‘ best ’ patch of oue huu- 
dred and forty Early Amber stalks, excepting six stalks of Early 
Orange, which were also from seed selected by analysis the previous 
year.” The results of 1888 and 1889 are compared as follows : 


On the juicn. 


B\IHY AMliKlt. 

.AviMago of twenty Htnlka nliow mj; high st hu- 

fl'OMH / 

Average of twenty stalks showing lowest su- S 

eroso i 

A viragos for all imiiviilmil eanes uiuih ziul J 


FAULT *>UAX<«E. 


Fourteen stalks „ 
Six stalks 


iStsirtim. 

In eano 
juice, j 



— 

1 

.1 

Sue rose. 

Purity. 

Glucose. 


Per cent. 

Per cent. 

7Vr cent. 

Per cent. 

l, IBffl 

54.05 ' 

13. 77 

73 55 



1889 

* 50. 18 T 

14.20 

76. 45 


1888 

58. 42 i 

9.28 

59.40 


1881) 

152.18 ' 

11.47 

68.24 



i; 1888 , 

54. CO 

12.10 



63. 31 

II 1.67 

>1 1889 , 

; 52. 94 ; 

13. 18 

74.11 

' 1 

1888 ' 
18 KD , 

55 84 

55 87 

12.10 

1,1.35 

70. 35 
75. CO 




Iks. $ 32 stalks. i| 

17 HtalkH. 




It will bo observed that there is a marked increase in the purity of 
the juice and in the per cent of sucrose, together with a considerable 
falling oil' in the per cent of glucose. It seerns improbable that the 
decrease of glucose was due to the greater maturity of the cane in 1889. 
On the whole it seems reasonable to conclude that the quality of the 
cane has already beeu improved by these experiments. 

Miscellaneous sorghum icorh — Analyses are reported of five specimens 
each of Early Amber and Orange cane received from the president of 
the State Agricultural Society, and also eleven varieties grown from 
seed sent to the station by the United States Department of Agricult- 
ure. None of these varieties proved to be nearly as good as the Early 
Amber aud Early Orange. 

Sugar-house tvork . — Under this head are given chemical data relating 
to the experiments at the station in making sugar from sorghum, as re- 
ported in Bulletiu No. 7 (See Experiment Station Record, Vol. 1, p.2I2). 
The results were not successful, partly because of the low content of 
sucrose in the cane used. The analyses given in this article enforce 
this statement. The results of analyses of caue chips and of mill juices 
as compared with diffusion juices arc also stated. 

Sorghum sirup adulterations . — The results of a polariscopic examina- 
tion of a sample of sirup purchased in Iowa for genuine sorghum sirup 
abd sent to the station for examination, are compared with those ob- 
tained from a specimen known to be genuine. The suspected * sample 
apparently contained commercial glucose, the adulteration “ probably 
amounting to fully one half of the dry solids of the sirup as sold.” The 
station has undertaken to examine and report on any samples of sirup 
which may be sent by residents of the State. 



Annual report, JLi. P. Speer (pp. 337-340).— Thig includes a brief 
account of the lines of work carried on at the station in 1889, together 
with a financial statement. 

Massachusetts State Station, Bulletin Ho. 36, March, 1890 (pp. 16). 

Meteorological summary (p. 1).— For the four months ending^ 
February 28, 1890. 

Some suggestions on the economical improvement of farm 
LANDS, C. A. Goessmann, Ph. D. (pp. 1-9).— The object of this article 
is 41 to discuss brieily some of the means of developing and economizing 
the mammal resources of the farm,” The results of experiments by 
the station and of collateral observations of farm practice during a long 
period of years are utilized for the conclusions and advice given. In 
general, the fanner is advised to make a timely and thorough mechan- 
ical preparation of the soil ; to select crops, as far as practicable, with 
reference to their tendency to economize existing natural resources of 
plant food; to make the most of all available home-made manure; to 
increase the supply of such manure by the wise use of concentrated 
feeding stuffs; and to supplement home-made manure with commercial 
fertilizers, as far as circumstances advise. Two special topics are dis- 
cussed, viz., the selection and production of fodder crops, and the eco- 
nomical feeding of live stock. 

Selection and production of fodder crops . — The decline in the original 
productiveness of farm lands, which has occurred in almost every coun- 
try where the land has been long under cultivation, has been attributed 
mainly to— 

(1) A gradual hut serious reduction in the area occupied by forage crops, natural 
pastures and meadows; and (2) a marked decline in the annual yield of fodder upon 
large tracts of laud but ill-suited for a permanent cultivation of grasses— the main 
reliance of fodder production at the time. A serious falling off in the annual yield of 
pastures and meadows is followed usually by a reduction in farm live stock, which Jn 
turn causes a falling off in the piincipal home resource of manurial matter. This 
chapter in the history of farm management has repeated itself in most countries. The 
unsatisfactory results of that system of farming finds still an abundant, illustration 
in the present exhausted condition of a comparatively large area of farm landsin New 
England. 

The scientific investigations of the past fifty years have not only de- 
termined the causes of this impoverishment of the soil, but “ have also 
materially assisted, by field experiments and otherwise,” in the renova- 
tion of worn-out lands. Among the means devised for this purpose 
none is more important than the 44 more liberal production of nutritious 
fodder crops.” 

The soundness of this advice is to-day fully demonstrated in the most successful 
agricultural regions of the world. An intensive system of cultivation has replaced 
in those localities the extensive one of preceding penods. Although the an* a under 
cultivation fyr the production of general farm crops has beou reduced, the total value 
of the products of the farm has increased materially. The change has been gradual 
and the results are highly satisfactory. 
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In New England, meadow lands have been very often exhausted by a 
close rotation of mixed grasses and corn (maize) without a rational sys- 
tem of manuring. Both of the crops have taken large quantities of 
potash and considerable amounts of phosphoric acid from the soil and 
allowed other important constituents of plant food to accumulate in rela- 
tive excess. “ As the amount of available plant food contaiued in the 
soil represents largely the working capital of the farmer, it can not be 
otherwise but that the practice of allowing a part of it to lie idle must 
reduce the interest on the investment.” The annual reports of this 
station contain detailed descriptions of experiments with fodder corn 
which show to what extent the supply of potash in the soils used had 
been exhausted. The introduction of new crops, especially the legumes, 
which utilize the nitrogen of the air and soil, aud the growth of a 
greater variety of fodder plants — 

Enables us to meet better the differences iu local conditions of climate and of soil, 
as well as the special wants of different branches of farm industry, * * * and 

taking this view of the question, the great and valuable family of leguminous plants, 
as clovers, \ etches, lueern, serradella, peas, beans, lupines, etc., is, iu a particular 
degree, well qualified for that purpose. They deserve, also, a decided recommenda- 
tion in the interest of a wider range, for the introduction of economical systems of 
rotation, under various conditions of soil, aud different requirements of markets. 
Most, of these fodder plants have an extensive root system, and for this reason largely 
draw their plant food from the lower portion of the soil. The lands are consequently 
better fitted for the production of shallow-growing crops, as grains, etc. Largo pro- 
ductions of fodder crops assist in the economical raising of general farm crops; 
although the area devoted to cultivation is reduced, the total yield of the land is 
usually more satisfactory. 

Instances are cited of the success of the station iu bringing up old, 
worn-out grass land by the use of leguminous forage plants. 

A tabular record is given of the analyses of nineteen kinds of fodder 
crops raised at the station, some of them on a large scale, and for further 
details the reader is referred to the report of the station for 1889. 

Economical feeding of live stock . — This insists upon the importance of 
selecting fodder materials that (1) furnish protein, fats, and carbohy- 
drates in proportions fitted to the demands of animals; and that (2) are 
valuable for manure. Tables give estimates of the value of mannrial in- 
gredients of feeding stuffs per ton, aud the cost of the digestible nitro- 
genous matter of the same materials per pound. 

Analyses op corn silage, 0. A, Goessmann, Ph. L>. (pp. 10, 11).— 
A tabular record of analyses of six samples of silage from as many dif- 
ferent varieties of corn, with brief notes on the mauuriug, mode of plant, 
big, stage of growth when harvested, yield per acre, mode of ensiling, 
and condition of silage when received at the laboratory. 

Commercial fertilizers, C. A. Goessmann, Pu.D.(pp. 12-16).— 
This contains a table of the “ trade values of fertilizing ingredients in 
raw materials and chemicals, 1890,” and explanations of those values 
and of the conditions under which. a fertilizer inspection is conducted by 
6519— No. 3- — 8 



the station, reprinted from Bulletin No. 33 of this station, an abstract 
of which is given in the Experiment Station Record, Vol. I, p. 79. 

Michigan Station, Bulletin No. 57, March, 1890 (pp. 48). 

Vegetables, tests of varieties and methods of culture, 
L. R. Taft, M. S. 

Potatoes (pp. 4—25). — The land used in these experiments was a heavy, 
sandy loam with a clay subsoil, and was thought to be quite uniform. 
It was marked off with 2t rows, M feet apart, the trenches being 5 
inches deep. Sections 25 feet in length were then made in each row, 
three of which were used for variety tests, and the others for experi- 
ments with different methods of planting, fertilizing, etc. In many 
cases duplicate and even triplicate tests were made. The experiments 
are to be continued through a series of years. 

Tests of varieties (pp. 4-12).— Seventy-five varieties were grown, in- 
cluding many standard and some new kinds. A row 25 feet long was 
given to each variety. Observations as to time of ripening and blos- 
soming, ripening and yield of marketable and unmarketable pota- 
toes, size and number of tubers, etc., are recorded in a table, and brief 
descriptive notes are given for each variety. 

Methods of culture , etc. (pp. 13-25). — The experiments were to get 
light on the following questions: (1) Shall the seed end be thrown 
away I (2) How much seed shall we use, and how shall we cut potatoes? 
(3) How shall we plant them ? (4) How deep shall we plant them ? (5) 
What is the best way to apply manure ? (o) What causes scab, and 
how can it be prevented I 

1. Seed ends for planting. — Twenty-live tubers of each of three varie- 
ties were cut transversely into stein, middle, aud end pieces, and planted 
in rows side by side. The results are recorded in tables. 44 Contrary to 
a commou belief that tubers grown from the seed end are smaller, the 
yield from the seed end averaged about the same as that from the 
middle or the stem end,” and the weight of the small tubers from the 
seed end was only 70 per cent as great as that of those from the stem 
end, and only about 55 per cent as great as that of those from the 
middle pieces. 

2. Quantity of seed. — Number of eyes. — 44 V arious experiments have been 
tried to ascertain the quantity of seed required for the best results, but 
contradictory conclusions have been readied. One cause for this may 
be found in what may be termed the individuality of the tubers. To 
counteract this in a measure, the pieces were taken, as in the experi- 
ment to learn the value of the seed end, from the same potatoes. This 
experiment was also carried out in triplicate, three different varieties 
being used. 

44 Twenty-five medium sized potatoes of each were selected and cut 
lengthwise. One half from each tuber was used aud the remaining 
pieces were halved, and so ou until we had halves, quarters, eighths and 
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single eyes. Each variety was planted by itself in the above order, and 
then a row of whole tubers was planted.” 

Details of the experiment are given in tables. The average results 
of the trials with the three varieties were most favorable for the halves, 
as shown in the following summary, in which the yields are calculated 
per acre : 


Size of Heed. 


Halve* 

Quarter* 

Eighth* 

Silicic eyes 

Whole tubers 

! 


Amount of flood. 


20 1mt»h., 10 His. 
0 biifh , 51 bs. 
5 bu«h.,4t lliH. 
4 htiHli., 10 U»a. 
41 bush ,40 lba. 


Yield per 


Net. yield 
in excess 
of Heed. , 


Net gain 
from 
Heine 
halves. 


Bush 

Bush. 

317 

297 

254 

244 

221 

215 

17H 

! 174 j 

293 

1 251 


Hush. 


m 

82 

133 

46 


In another experiment, but in this case a single trial, /. e. with one 
variety, whole potatoes of different sizes were compared with halves 
and single eyes, as indicated in the following smmnary, in which the 
results are reckoned per acre : 


Whole tubers woighing 4ft ounces 
Whole tubers weighing 3ft ounces 
Half tubers weighing 1J ounces . 
Whole tn hem weighing 1J ounces 
Half tubers weighing ounces . 
Single i»> e, eut deep 


Quant it \ 

Market- 

of need 

able. 

Bush 

Bush. 

«50 , 

870 

11 

22 

361 

•>*> , 

349ft 

305ft 

» 1 


Bush. 

62, 


62ft 

3!f 

31 

45 

44 

21 * 


u We have here a repetition of the first experiment so far as the re- 
sults were concerned, a half tuber weighing ljj| oz., or at the rate of 
22 bushels per acre, giving the best results. Whole tubers at the rate 
of 44 bushels per acre gave a larger yield than whole ones at the rate of 
22 bushels, but the gain in yield was uot equal to the increased amount 
of seed. It would also seem that the halves of medium sized potatoes 
are better than whole ones of theaame or even of a much larger size, 
and are by far preferable to strong eyes from the same potato ; while, 
as shown by the previous experiment, the eighths and quarters, con- 
taining from two to four eyes each, are also much less productive than 
larger pieces. 

“It is often claimed that a strong eye, planted in good soil, will yield 
as many marketable potatoes as if a half or whole tuber was used. 
The soil used this year was far better than the average potato land, 
and it was well prepared for the crop. If they will do well anywhere 
they certainly ought to have done so in this case, especially as the dis- 
tance, one foot, between the pieces was against the large tubers. 

“ Prom the time the plants appeared above ground there was a differ- 
ence in favor of the large pieces, the height and vigor of the plants 
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gradually increasing from the single eye up to the whole large potato ; 
and when we came to dig and weigh the product we found an increase 
in about the same ratio.” 

3 and 5. Methods of planting. — Effects of fertilizers . — Seven methods 
of planting were tested ou as many plats, each containing one hundred 
hills. 

Plat 1. A 6-inch furrow was two thirds filled with soil, the seed was then dropped 
and covered, and when the plants were well up the space between the rows was filled 
with strawy manure to the depth of 2 inches. 

Plat 2. The furrow was half filled with fine manure, the seed was dropped on this 
and covered 2 inches. Level culture was given. 

Plat 3. The furrow w as filled so that it was three inches deep. One bushel of nn- 
leached wood ashes was scattered in the bottom, and the seed was then dropped and 
covered 2 inches. Level culture. 

Plat 4. The method used here may be called very properly the “Rural Trench 
System,” as it was first brought to the notice of the public b} the Rural New Yorker. 
A mixture of 5 pounds of dissolved hone (at the rate of 625 pounds per acre), 3 
pounds of sulphate of potash (375 pounds per acre), and 2 pounds of sulphate of am- 
monia (250 pounds per acre), was scattered in the bott om of the 6-inch trench. With 
a spading fork it was thoroughly mixed with the soil to the depth of 8 inches and 
the width of 12 inches. The seed w as then dropped and covered 2 inches. Level 
culture. 

P1at&. The only difference between this plat and the last wns that the fertilizer 
was not applied until the seed had been planted and covered 1 inch. It was then 
scattered on and 1 iuch of soil was placed upon it. Level culture. 

PlatG. Exactly like plat 5, except that the row s w ere hilled when half grown. 

Plat 7. The seed was dropped in the bottom of the 6-inch trench. It was covered 
with 1 inch of soil and the trench was filled with strawy manure. 

The results, which are stated iu a table, may bo summarized as fol- 
lows: (1) When fertilizers were used, slightly better results were ob- 
tained when they were applied over the seed ; (2) when fertilizers were 
used, the best results were from level culture ; (3) with wood ashes at 
the rate of 125 bushels per acre, the yield was larger than with 1,250 
pounds of fertilizers. (This is an important matter in Michigan, where, 
iu many localities, wood ashes can be had for the hauling). (4) The 
results with stable manure were better than with either ashes or com- 
mercial fertilizers. (5) The results with manure placed between the 
rows as a mulch were better than when it was used either over or under 
the seed. 

4. Depth of planting.— Tha soil and season have much to do with the 
answer to the question, What is the best depth to plant! and no one 
trial can give an answer that will be correct in all cases. 

With a compact soil and a wet spring a shallow covering is generally 
considered best, and our results this year seem to bear out this belief. 
Duplicate rows were planted at depths of 1, 2, 3, 4, and 5 inches iu the 
following manner : For the one-inch covering the trenches were filled 
with soil within 1 inch of the snrface 5 the seed was then dropped and 
covered 1 inch. For the two-inch covering the trenches were filled 
within 2 inches of the surface, and so on for the other depths. 
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Thu results stated in a table show but little difference iu the yields of 
rows covered J and 2 inches deep, but where the coverings were 3, 4, and 
5 inches the yields were considerably less. 

“ With an open, well-drained soil we have obtained best results by 
planting in trenches 5 inches deep and covering 2 inches.” 

6. Potato scab . — To get light bearing upon the theory that scab is pro- 
duced by the action of substances in the soil which cause mechanical or 
other injury to the tuber, twenty rows, each 2j rods long, were treated 
before planting with hyposulphite of soda, sulphate of iron, sulphur, sul- 
phate of potash, or sulphate of potash and ground bone, and the results 
compared with those from four un treated rows. Two varieties of potatoes 
were used, each iu twelve rows. The results as reported show a large 
difference in the number of scabby tubers in the two varieties, and a 
considerable increase of scab where the hyposulphite of soda was used. 
This seems to accord with the theory that scab is caused by “irritat- 
ing” substances in the soil. 

Tomatoes (pp. 23-32 ). — Test of varieties.— A tabular record and brief 
descriptive notes for forty-two varieties. In most cases twelve plants 
of a variety were used. 

“ Summary : Fur earlier varieties we need not look beyond Earliest 
(Vaughan) and King of the Earlies (Ely). Prelude is too small. Fol- 
lowing these, are Advance and Hathaway’s Excelsior. Of large, smooth 
red kinds there is little choice between Perfection, Paragon, Volunteer, 
Bay State, Haines’ No. G4, Nicliol’s Stone, Matchless, and a number of 
others.” 

“ Iguotnm is with us still the most solid, and largest smooth tomato. 
Out of five hundred plants only one sported. Red Mikado is a red and 
regular form of Mikado. Of pink or purple varieties, Acme, Beauty, 
and Mikado. Shah is a yellow variety of Mikado parentage.” 

Effect of using seed from first ripe fruit . — In an experiment reported 
in Bulletin No. 48 of this station, there was a gain of over 300 percent 
in the weight of the fruit from using seed from first ripe fruit in the 
case of the angular varieties tested, but an apparent loss of 150 per 
cent in the case of the smooth varieties. The experiment was repeated 
in 1889 with 36 varieties, equally divided between the angular and the 
smooth kinds. The results favored the seed from first ripe fruits to a 
small extent in the case of the angular varieties, but were unfavorable 
to a larger degree in the case of the smooth varieties. 

“ From the trials of the past two years it would seem there is little to 
be gained by selecting seed from the first fruits to ripen. It is true 
that during both years there is on the average a slight apparent gain 
from such selection of angular sorts, but eight of the eighteen varieties 
• show a loss from such selection, and we can only regard as accidental 
the fact that in the angular sorts the average shows a gain and in the 
smooth sorts a loss where such selection is made.” 

Xhw it pay to start tomatoes under glass f— To get light on this question 
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“ strong plants of three varieties were put out, and adjoining them small 
plants from seed boxes were transplanted, and beyond these, seeds of 
the same varieties were planted in the open ground. All started off well 
but when the frost killed the vines no ripe fruits had been obtained 
from either lot of seedlings, and the fruits on the plants from seed boxes 
were about half way between those on the stroug plants aud on the 
open ground seedlings.” 

Wire trellis for tomatoes . — An inexpensive wire trellis, devised aud 
successfully used at the station, is described. 

Beets (p. 32).— Tabulated notes on thirteen varieties. Early Eclipse, 
Extra Early Egyptian, Bassano, Early Ciimson, and Victoria are es- 
pecially commended. 

Cabbages (pp. 33-30). — A tabulated record for thirty-six varieties, in- 
cluding notes on germination tests (percentages of seeds which germi- 
nated) with seed-testing apparatus and in* seed boxes. The results 
obtained in the germination tests compared with the notes on the ap- 
pearance of the young plants in the seed boxes show the desirability of 
having fresh and pure seed. 

“ Where the tester shows over 00 per cent and the seed box over 80 
per cent [germinated] the plants are ‘ strong and even/ but below these 
figures we find them ‘weak and uneven;’ below 00 percent they are 
4 very weak and uneven.’ Out of twenty-three varieties sown in the 
forcing-house, ten gave plants strong and even, with a vegetation of 84 
per cent, while thirteen were weak and uneven, with a showing of only 
50 per cent. In most of the varieties of the first group all the plants 
appeared at once, but in nearly all the others there seemed to bo at 
least two or three vegetations.” 

The author’s experience with cabbage seed compared with what has 
been noticed with other seed for a number of years, leads him to believe 
that it is a common practice for seedsmen to mix their old stock with 
the new seed. 

Among early varieties Landreth’s Earliest, Everitt’s Earliest, New 
Express, Everitt, Early Etainpea, and Early Jersey Wakefield are com- 
mended. “Closely following these varieties come Henderson’s Early 
Summer, Early Summer Flat Head, New Peerless, New Cassell, and 
Succession. * * * Two weeks later the Vandergaw and Reedland 
Early Drumhead matured, both of which made a good showing. * * * 
Of the later kinds, Bloomsdale Late Flat Dutch, Chase’s Excelsior, 
Genuine Surehead, Joseph Mason, Large Late Flat Dutch, and Louis- 
ville Drumhead, all gave satisfactory results.” 

Cauliflower (pp. 36, 37).— Tabulated notes on ten varieties. 

Sweet-corn (pp.37, 38) - -Tabulated notes on twenty-eight varieties. 

Lettuce (pp. 38, 39).— Tabulated notes on thirty-six varieties. 

Peas (pp. 40, 41).— Tabulated notes on thirty-six varieties. The 
varieties which gave the best results in 1889 were, Early— Philadel- 
phia Extra Early, Bergen Fleetwing, Alaska, Bural New Yorker, First 
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ami Best, and Maml 8; medium — Prid(‘ of the Market, Market Garden, 
and Dr. McLean. 

Radishes (pp. 42, 43). — Brief notes on twenty-two varieties. 

Michigan Station, Bulletin No. 58, March 1890 (pp. 13). 

Insecticides, A. J. Cook, M. S. — The methods of preparation and 
application of the following insecticides are stated, together with illus- 
trations of their usefulness: The arsenites (Paris green and London pur- 
ple), Bordeaux mixture-, earbolized plaster, kerosene emulsion, buhach 
or California pyrethrum, tobacco decoction, kerosene ointment, carbolic 
acid emulsion, white hellebore, bisulphide of carbon, and cyanogen 
(cyanide of potassium). 

Michigan Station, Bulletin No. 59, April, 1890 (pp. 42). 

List of fruits for Mich wan, L. 11. Taft, M. 8. (pp. 3-26).— . 
In this article are condensed the replies received from a circular of in- 
quiry sent by the station to one hundred leading fruit growers in the 
State, the object being to secure accurate information regarding the va- 
rieties successfully grown in different localities. Jn several instances 
the list returned to the station had been previously discussed and ap- 
proved by the comity horticultural societies. “The returns are classi- 
fied into five groups, giving fruit lists for Southern, Central, ami North- 
ern Michigan, the Southern and Northern Lake Shore.” Notes on the 
size, shape, color, quality, and uses of the several varieties are added 
from the State Horticultural Society’s fruit list for 1888. For a more 
extended list of large fruits grown in Michigau the reader is referred to 
that publication, and for a list of small fruits, to Bulletin No. 55 of the 
station. The list and notes in this article are for 30 varieties of apples, 
14 of pears, 1G of plums, 20 of peaches, 14 of cherries, 11 of grapes, 8 
of currants, 4 of gooseberries, 14 of raspberries, G of blackberries, and 
1G of strawberries. 

Apple soar (pp. 27-42). — This includes brief descriptive’ notes on 
the fungus of apple scab (Fusicladhm dendriticum), by B. T. Galloway 
of this Department, and a report on experiments made in 1889 in the 
treatment of apple scab in Michigan, by L. It. Taft. The experiments 
were performed in co operation with the Section of Vegetable Pathol- 
ogy, of this Department, aud the report is reprinted from Bulletin No. 
11 of that Section (pp. 30-38). A brief summary of these experiments 
may also be found in the Journal of Mycology for December, 1889. 

Minnesota Station, Bulletin No. 10, March, 1890 (pp. 17). 

Onions on land plowed and unplowed, S. B. Green, B. S 
(pp. 07-69),— The results of tests in the wet season of 188$ and the dry 
season of 1889 with onions on clayey loam, which was harrowed but not 
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plow <*d before planting, as compared with tbosoon the same land plowed 
aud harrowed, were decidedly in favor of the former method. The 
average yield per aero for the two years on the plowed land was 431 
bushels, while that on the harrowed land was 500 bushels. 

Brief notes are also given for six new varieties of onions. 

Cabbages, 8 . B. Green, B. S. (pp. 69, 70).— Tabulated notes on 
tests of twenty-eight varieties. 

London purple for the curculio on native plums, S. B. 
Green, B. 8. (pp. 71, 72).— An account of experiments in spraying 
with London purple. The results indicated that the native plums may 
be benefited by this treatment as well as the European varieties. • 

Bagging grapes, S. B. Green, B. S. (pp. 72, 73) — The usefulness 
and expense of protecting grapes with bags are considered, as well as 
the tiroes and methods of putting on the bags. Experiments with the 
Delaware, Early Victor, and Brighton grapes are reported. “The fruit 
was bagged with paper bags when about the size of small peas. At 
the harvest the bagged grapes were better in every case than those not 
bagged, but the most marked difference was with the Brighton, the 
bunches of which were clean, perfectly colored, and the sweetest grape 
I have ever eaten. Those exposed were not so good in auy way, being 
very dusty, aud uneven in ripening. In our previous trials with Con- 
cord and Worden, and some other varieties, the result has been uni- 
formly in favor of the use of bags as a covering.” 

Bollingstone plum, S. B. Green, B. S. (p. 73, illustrated).— A 
brief account of this variety of pltun, illustrated with cuts showing sec 
tions of the fruit. This variety is considered by the author as ‘ ‘ perfectly 
hardy with ns (in Minnesota), and a very excellent plum, of mild but 
rich flavor, aud a valuable addition to our list of hardy plums.” 

Potatoes at different depths, S. B. Green, B. S. (pp. 73, 74).— 
A brief accouut of au experiment with Burbank Seedling potatoes (cut 
to two eyes), on a rich, light, clayey loam, in the dry season of 1889. 
Planting on the surface and covering 2 inches deep was compared with 
planting in furrows 3, 6, and 8 inches deep and covering to the depth 
of the furrow. The trials were made in four rows 3 feet apart aud each 
100 feet long, one row being used for each trial. The yields per acre 
were 216 bushels from surface plauting, 227 .at 3 inches deep, 297 
bushels at 6 inches, and 328 bushels at 8 inches deep. In a wet season 
the author thinks the results might be reversed. 

Oak caterpillars, O. Lugger, Ph. D. (pp. 75-84, illustrated).— 
Accounts are given of the following insects which infest the native 
species of oaks in Minnesota: Anisota sanatoria, Sm. Ab. ; Anisota vir- 
giniensis, Dru.; Datana ministra, Dru. ; Edema albi/rons, Sm. Ab. ; Jan- 
ossa lignicohr, Walk. ; Perophora melsheimeri, Harr. ; Apatela brumosa, 
Guen. ; Gastropacha americana , Harr. These insects are figured in a 
number of cuts, some of which are from original drawings. 
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New Hampshire Station, Bulletin No. 9, February, 1890 (pp. 16). 

Effect of food upon the quality of milk, G. II. W hitched,, 
B. 8.— This is a popular articles including only brief outlines of experi- 
ments made at the station. The nature and composition of milk are 
explained and partial results given of analyses at the station of the 
milk of four cows of each of four breeds — Jersey, Ayrshire, Holstein and 
Shorthorn. 

It is urged that the quality and composition of the milk are affected 
Joy: (1) Breed; (2) individual characteristics; (3) period of lactation, 
* i. e. the time since calving; (4) time of milking, morning vs. night; 
(5) frequency of milking; (6) portion of milking, i. c. the first drawn 
vs. strippings. Jt may fairly be claimed that all of these are independent 
of the food . 

Breed and individual characteristics.— The fat of the Jersey milk 
ranged from 4.34 to 6.06 per cent, average 5.12 per cent; of Ayrshire? 
from 3.81 to 4.55, average 4.28 ; Holstein, from 2.84 to 3.54, average 3.13 ; 
Shorthorn, from 3.50 to 4.15, average 3.86. The cows had been fed 
practically alike. Analyses are cited in support of the statement that 
“ the average differences in the fat percentage of their milk are due to 
the breed, not to the feed.” That one of the Jerseys would make a 
pound of butter from 15 pounds of milk while another would yield only 
a pound of butter for 21 pounds of milk, and this on the same kind of 
food, is one of numerous illustrations cited of what is urged as a general 
principle, that “ breed and individual characteristics are the two great 
factors that determine the richness of milk.” 

Period of lactation . — As illustrations of the influence of the period 
of lactation on the quality of the milk, it is stated that the milk of one 
cow contained 3.5 per cent of fat in November and December, 188S, 
and 3.9 per ceut in May, 1889, on the same food; and on pasture feed 
4.16 per cent in August and 4.23 per cent in September; while the 
milk of another cow averaged 3.6 per cent in November and December, 
1888, 3.9 per ceut in April, 1889, and 4.4 per cent in May. 

Morning's vs. night- s milk.—lu the case of three cows whose milk was 
analyzed night aud morning daily for a full year, u the morning's milk 
was richer than the night's milk during the time that the cows were on 
pasture feed, but when the same cows were put into the barn the re- 
verse was true; that is, the night’s milk was the richer.” 

The difference between morning and night’s milk is quite marked; thus, during 
Juno, July, and August a Jersey cow gave milk which averaged as follows: 

Morning’s milk, 6.26 per cent. ) m 

Night’s milk, 5.75 per cent. \ Avera S e > 6 01 P er cent - 

Difference, 0,51 per cent in favor of inorniug’s milk. 

The same cow* during January, February, and March gave : 

Morning’s milk, 5.81 per cent. ( a™™— AnRnM . Mn t 

Night's milk, 6.30 per cent. $ Average ’ 6 - 06 per tent 

Difference, 0.49 per cent in favor of night’s milk. 

Other cows gave like results, not so marked. 
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No positive explanation is offered for this difference, but it is sug- 
gested that the exercise involved in grazing over a comparatively large 
pasture during the heat of the day, or both the exercise and the heat 
together, may tend to diminish the richness of the milk secreted during 
the day. 

Frequency of milking . — The effect during a very short time of very 
frequent milking was observed with two cows, which were milked every 
hour— one, a Short born, foi twenty -four hours; the other, a Jersey, for 
seventy -two hours. 

“At the time of the commencement of the experiment the Shorthorn 
cow was giving 14.2a pounds of milk daily, in which there was 3.89 per 
cent of fat, or 0.554 pounds of actual fat daily. In twenty-four hours of 
hourly milking she produced 10.25 pounds of milk, in which was 5.27 
per cent of fat, or of total fat 0.856 pounds; an increase of 54.5 per 
cent in the total fat in twenty-four hours. 

“The Jersey produced, previous to the experiment, 10.07 pounds, in 
which was 6.02 per cent of lat, or 0.606 pounds. The test was for 
seventy-two hours, and I will divide it into three daily periods : 


First day... 
Second day 
Tiiitd day .. 

Total 

.Average .... 


Amount 
of milk. 

Fat. 

Absolute 

fat 

per <l<»y. 

Gain of 
total fat. 

Pound*. 
10.5 
i lo.fi 

10 0 

Per cent. 
7. 05 
5. 04 
5. 74 

Pound*. 
743 
. (130 
. 62(5 

Per rent. 
22 i 

i ^ 4 

i 31 

32.0 

38 73 

19. 99 


I 10.(5 

6.24 

.660 

i 10 


It is noticeable (bat in the case in which the experiment was contin- 
ued three days the gain in the percentage of fat, was confined to the 
iirst day, and that the gain in total fat was largest the first day, and very 
little the second and third days. 

First milking vs. strippings . — In illustration of the well-known fact 
that the last portion of a milking is richer than the first, a case is cited 
in which the first -1 ounces of milk drawn from a Shorthorn cow yielded 
1.3C per cent of fat, and the last 4 ounces 8.04 per cent. 

Effect of food upon percentages of water and fat in milk. — Pasture grass 
vs. dry fodder. — Milage. — “ Does watery food make watery milk t” lu 
the case of a whole herd, numbering about 20 cows, going from baru 
feed to pasture grass in May (kind and amount of dry feed, lengths of 
periods of dry teediug and pasture feediug, on which estimates are 
made, total and daily yields and composition of milk not stated), the 
yield of milk increased with change to pasture feed, while the amount 
necessary to produce a pound of butter decreased by 1.5 pounds, indi- 
cating that with the succulent food there was more and richer milk. 
The changes in the quantity and quality of milk in the case of two 
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cows — one Shorthorn and one Jersey— on changing from dry feed to 
pasture are also reported. The daily milk yield of both cows increased, 
that of the Jersey 2.3 pounds, and of the Shorthorn 2 pounds, while the 
percentages of solid and of fat remained nearly the same. In the Jersey 
milk the total solids increased 0.2 per cent, the increase being in the 
fat, while the casein and sugar remained the same. In the milk of the 
Shorthorn cow the fat increased 0.05 per cent and the casein 0.15 per 
cent, while the sugar fell off 0.2 per cent; the percentages of total 
solids remaining unchanged. 

The substitution of silage for dry fodder has by some writers been 
characterized as a polite way to water milk. The results of experi- 
ments with two Shorthorn cows which had been changed from dry 
fodder to silage, are very briefly outlined. They gave no evidence that 
the milk was made watery. The variations in composition were very 
small, but so far as they went they implied a tendency of silage to make 
more and richer milk than dry fodder, thus corresponding with results 
cited for pasture feed. 

1 Nutritive ratio and composition of milk , — Eight cows in four lots, A, 
B, O, and I), of two cows each, of different breeds, wore fed with dif- 
ferent rations. To a mixture of 5J pounds of hay, 44 pounds of silage, 
and 3 pounds of middlings were added 0 pounds of “gluten” in one 
ration, making the ratio of protein to non-protein (fat, starch, etc.) 
1 : 5.2 which nearly accords with the German [Wolff’s] standard, 1 : 5.4 
for milch cows. In another ration the gluten was replaced by an equal 
weight (0 pounds) of corn meal, making the ratio 3 : 9. These wefe 
fed in one series of experiments to two lots (A and B). Other rations 
with ratios of 1 : 5.6 as compared with 1 : 8 were fed in another series 
to the two other lots (C and I)). “The lots were alternated, being fed 
two weeks for each period.” In other words, nitrogenous (narrow) 
ratious were compared with “ starchy” (wider) rations in two series of 
experiments. In one series the comparison was between ratios of 1 : 5.2 
and 1 : 9, in the other it was between ratios of 1 : 5.6 and 1 : 8. In each 
series two lots of cows were fed for fourteen days with the wider, and 
for fourteen days with the narrower ration. With a fifth lot (G) 
of two cows silage was compared with hay. Details are not given 
as to analyses of food materials, preliminary and transition feed- 
ing periods, and ways in which lots were u alternated ” to eliminate the 
influence of the poriod of lactation. It was argued that if the charac- 
ter of the food exerts a marked effect upon the quality of the milk 
11 these rations ought to make themselves felt.” As regards the quan- 
tity of miik, # therewasin the average of each of the four trials a smaller 
yield with the wider ration, the loss being from 8 to 10 per ceut. As re- 
gards the percentage composition of the milk, there was with the wider 
ration, in the percentage of total solids, again in each of the four cases 
(t. e. each of the four lots 'of cows) of from 0.03 to 0.34 per cent; in the 
fats, a gain in one case of 0.29, and in three cases aloss of from 0.06 to 0.53 
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per cent ; in the casein, n gain in three cases of 0.02 to 0.06 per.cent and 
a loss in one case of 0.00 per cent ; in milk sugar, a gain of 0.4 per cent 
in two cases and a loss of 0.02 and 0.03 per cent in the other two cases* 
Taking the average of the four lots of cows when the narrow ration was 
changed to a wide one by substituting corn meal in the place of gluten, 
pound for pound, the yields of milk per cow per day were with gluten 
22.07 pounds, with corn meal 20.2 pounds — loss 1.87 pounds. The per- 
centages of total solids increased 0.16, of casein 0.06, and of sugar 0.19, 
while the percentage of fat decreased 0.09. Taking into account both 
amount and composition of the milk as affected by the change from the 
wider to the narrower ration, the total amouut of butter fat in the milk 
per day increased very slightly in one case and decreased in three cases. 
Theaverageamount in the milk per cow per day was with the more nitro- 
genous ration 0.977 pounds and with the less nitrogenous 0.876 pounds, 
making a loss of 0.102 pounds with the wider ration. 41 The average cost 
of the corn meal rations was $0,161, of the gluten meal $0,171, per day. 
And with the eight cows under consideration the cost of milk per cwt., 
with the gluten, was $0,774; with the corn meal, $0,797; a difference 
of $0,023 per cent in favor of gluten.” To recapitulate briefly, in these 
experiments when the nitrogen of the food was diminished and its non- 
nitrogenous ingredients increased the total milk yield was decreased. 
The percentage of total solids in the milk increased in every case; the 
percentage of casein in the milk was increased in three trials out of four 
and in the average of all four; the percentage of fat and the total amount 
of* fat in the milk decreased in the same three cases out of four and in 
the average of all. It should be added, however, that the change in 
composition of the milk was in some cases so small as to approach the 
limits of error of analysis. 

Affect of narrow and wide nutritive ratios on the ratio of casein to fat 
in milk . — A number of further observations on the effect of food upon 
the ratio of casein to fat in milk are given. A Jersey and two Short- 
horn cows received rations with nutritive ratios varying from 1:5.5 to 
1 : 12.3 during periods of fourteen days each. In the results obtained 
in 29 periods there was in general somewhat more casein in proportion 
to the fat with the noil-nitrogenous than with the nitrogenous food. In 
brief, so far as these results are concerned, the effect of reducing the 
proportion of protein and increasing the non-nitrogenous constituents 
of the food was to increase rather than diminish the ratio of casein to 
fat. It is to be noted, however, that the range in the rations fed was 
from what is commonly regarded as normal to a large excess of carbo- 
hydrates. The (German) standard foriuilch cows, which is commonly 
quoted, has a nutritive ratio of 1 : 5.4, which is about that of good pas- 
ture grass. The effects of excess of protein in the food were not tested. 

44 Butter and cheese cows . Attention is called to the error in suppos- 
ing that milk that is poor in fat is rich in casein or that 44 poor butter 
cows are great cheese cows. ” Iu general a high percentage of fat and 
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a high percentage of casein go together, and a milk rich in fat is not 
only a good milk for batter but also a good milk for cheese, while the 
reverse is also true. Results of later physiological inquiry regarding 
the function of the milk glands and the production of milk are cited in 
support of this view, which the writer holds in common with many 
others. 

The general inference drawn from the above experiments, which are 
regarded by the author “ as fairly representative of others, ” is ki that a 
given animal by heredity is so constituted that she will give a milk of 
a certain average composition ; by judicious or injudicious feeding the 
amount of milk daily may be very largely varied, but the quality 
(composition) of the product will be chiefly determined by the individual- 
ity of the cow. * * * Slight variations are always cropping out whether 
we change the food or not, but changes of per cent of fat of any con- 
siderable amount do not appear to trace to food influence, so long as 
the food is reasonably well proportioned and sufficient in quantity. 
Quantity is the result of food influence ; quality is the result of the 
make up of the animal. ” 

Oregon Station, Bulletin No. 4, January, 1890 (pp. 35). 

Notes on farm crops, E. Grimm, B. S. (pp. 3-18).— Plat experi- 
ments with grasses, clovers, forage plants, and cereals were begun in 
February, 1889, on about 12 acres of tile-drained laud, whicli had pre- 
viously been used for u pasture for six or seven years. There were in 
all 112 plats — 67 for grasses, 10 for clovers, 7 for forage plants, 13 for 
wheat, and 15 for oats. Twenty-six plats with grasses and 5 with 
clovers on u white land” were one fortieth acre each; the dimensions of 
the other plats are not given. Brief notes aie given on rescue grass 
(Bromntt schradcri ), meadow fescue ( Festucapratensis ), tall fescue (Festuca 
elatior ), meadow foxtail grass (Alopecurus pratemis ), awnless brorne 
grass ( Brown* inermin ), meadow soft or mesquite grass (Ho lens lanatrn ), 
orchard grass (Dactylis glomerata ), tall oat grass (Arrhenatherum avena - 
cetm), rye grasses (Lolium perenue and L. italic tun), timothy ( Phleum 
prateme ), Bermuda grass (Cynodon dactylon ), and Texas blue-gress 
(Poa arachnifera). The experiments with clovers included red, alsike, 
and crimson ( Trifolium incarnatnm). It has been claimed that clovers 
can not be successfully grown in the section where the station is located, 
but the author is convinced that u failure to secure a stand of clover iu 
the Willamette Valley means, in most cases, poorly drained and culti- 
vated soil, as no plant does better than the clovers in this section. This 
is evidenced by the growth of our native clovers, such as Trifolium 
tnicrodoHj TAnvolucratum , and others, which grow to the height of 2£feet 
in our fields. Indeed there is every evidence of this being a most ex- 
cellent dove? country, and with due care in the preparation of the land 
no more trouble need be experienced here in growing this most valu- 
able crop than ju the most favored localities,” 
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A portion of the laud on which the experiments with grasses and 
clovers were made is what is locally known as u white land,” By this 
term is meant a heavy clay of whitish color, usually covered or saturated 
with water during the winter and spring months, destitute of natural 
drainage, and generally the lowest portion of an extensive tract of com- 
paratively level country. It yields a light pasturage of native grasses 
where undisturbed by the plow. There is a large amount of this land in 
the Willamette Valley which is giving but small returns to the farmers 
who attempt to cultivate it. It is considered of inferior quality for 
farm or pasture land. Wheat and oats do not fill well on this land and 
the grasses which grow upon it are some varieties of Agrostis (Bed- 
top), Aim (Hair-grass), and Alopecurns (Foxtail), which are of an in- 
ferior quality and afford but a scant pasturage for stock. The great 
trouble with this land is excessive moisture, and the remedy is thorough 
drainage and careful cultivation. The author feels confident that with 
proper management, grasses, clovers, and other forage plants can be 
profitably grown on this land. 

Then follow brief notes of experiments with teosinte( Evchlcma luxu- 
riantt), spiury, serradella, Madia sativa , Johnson grass ( Sorghum hale - 
pense), sainfoin (Onobryehis sativa), and spring vetches ( Vicia sativa ), and 
a list of the fifty-three species of grasses, clovers, and other forage plants 
grown at the station. The large extent of the area in Oregon which 
must be used for pasturage, if at all, makes the study of forage plants 
a very important one for this station. 

Tests of varieties ,— Notes arc given on 13 varieties of wheat, 15 of 
oats, 4 of buckwheat, 41 of corn, 7.' of potatoes, 24 of sorghum, 4 of' 
ruta-bagas, 5 of mangels, 3 of carrots, and 2 of sugar-beets. 

II ok tic ui/ruiiAL notes, K. li. Lake, M. S. (pp. 19-27).— This in- 
cludes a list of vegetables planted in 1889, with brief notes on a few 
varieties of beets, cabbages, carrots, cauli Mowers, celery, cucumbers, 
peas, radishes, tomatoes, and turnips ; a list of the deciduous trees and 
shrubs, evergreens, vines and climbers, and house plants growing at 
the station ; and a list of proposed plantings in 1890 of small and 
orchard fruits, and nut-trees. For lists of the small and orchard fruits 
previously grown at the station, reference is made to Bulletin No. 2 of 
this station. 

ClIEMtCAL ANALYSES, L\ II. IRISH, PlI. D. f AND W. H. BlGELOW, B. 
A. (pp. 28-35).— Analyses of specimens of clay, rock, mineral water, 
and wheat are reported. An apparatus used at the station in the de- 
termination of fat in vegetable substances is described and illustrated. 

Oregon Station, Bulletin No. 5, April, 1890 (p. 31). 

Entomological notes, F. L. Washburn, B. A. (pp. 3-23, illus- 
trated).— Brief descriptive notes, with suggestions as to remedies for 
the codling moth, woolly aphis, green aphis, pear-tree slug, peach-tree 
borer, San Jose scale, flat-headed apple-tree borer, gooseberry fruit 
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worm, currant borer, flea beetle, pea weevil, strawberry crown-borer, 
cut-worm, ami grain beetle ( Silvanu h surinamensis ). There is also a 
preliminary account of experiments at the station with various insecti- 
cides for the grain beetle. Gum camphor, kerosene, kerosene vapor, 
the fumes ami a liquid preparation of bisulphide of carbon, and the 
vapor of crude carbolic acid were the principal remedies tested. Bisul- 
phide of carbon proved the most effective, but there are difficulties in 
the way of its use in granaries. The experiments will be continued. 

Gophers and rabbits, F. L. Washburn, B. A. (pp. 24-29, illus- 
trated). — Brief notes on the pocket and graly gopher and the jack rabbit, 
with suggestions as to means for their repression. 

Analysis of bone meal,P. II. Irish, Pit. D., and W. 1). Bigelow, 
B. A. (pp. 30, 31). — Tabulated notes on chemical and mechanical analy- 
ses of two samples of bone meal. 

The need of a fertilizer inspection in this State is urged, and the con- 
ditions are stated under which the station will examine samples of com- 
mercial fertilizers sent to it for that purpose. 

Tennessee Station, Bulletin Vol. Ill, No.l, January, 1890 (pp. 24). 

Experiments in growing potatoes, C. S. Plumb, B. S.—The 
experiments with potatoes at this station in 1889 are discussed in this 
bulletin under the following heads: (a) Concerning the influence of the 
amount of seed tuber planted upon the resulting crop of Irish potatoes; 
(b) trial of the Rural New Yorker trench system of potato culture; (c) 
tests of varieties of Irish potatoes ; (d) early vs. bit© culture for sweet- 
potatoes. The soil used in all the experiments was a clay loam with a 
heavy clay subsoil. 

Influence of the amount of seed tuber planted upon the resulting crop . — 
Under this head three different experiments with Early Rose potatoes 
are described. 

1. Comparison of whole tubers of different weights for seed . — Eight 
different lots of whole tubers of Early Rose, potatoes were seL cted ; each 
lot, with ouc exception, consisting ofl 00 tubers. Each potato of each lot 
was weighed on a Fairbanks silk scale, and each lot was planted in a row 
by itself, the rows being 3.4 feet apart and the tubers 2 feet apart in the 
row, with the exception of one row, in which they were 3 feet apart. A 
table gives for each row the weight and number of tubers planted, the 
date of vegetation, blooming, and ripening, number of tubers vegetated, 
and the height of plants June 20. From the data reported it appears 
that: (I) The largest tubers bloomed first and produced the highest 
(and also largest) growth of plants i (2) the smallest tubers bloomed 
last and produced the lowest (and smallest) plants, and ripened one day 
earlier than the largest; (3) large size apparently favored earliness of 
hloom, height, and size of plant, and, to a certain extent, delayed 
ripening* (4) plants from tubers weighing from 4 to 8 ounces ripened 
earlier than those from tubers of greater or lesser weights. 
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Two other tables give the yield of merchantable and unmerchantable 
potatoes in each row, and the average yield per hill for the different 
lots. The highest yield of merchantable potatoes from 100 tubers was 
623 potatoes weighing 102$ pounds from tubers averaging 8 to 10 ounces j 
the lowest was 363 potatoes weighing 62 pounds from tubersaveraging 
1 to 2 ouucos. The highest average yield per hill of merchantable pota- 
toes was from seed which weighed from 8 to 14 ounces per tuber. 
From seed tubers weighing 1 to 2 ounces the average yield was only 3.6 
merchantable tubers weighing 10 ounces. In general the productiveness 
per hill was greater with the largest tubers and decreased quite con- 
stantly with a decrease of weight in the seed. The relation of the size 
of the seed tuber to the amount of the crop is illustrated by a diagram. 
Calculations arc reported which show that while 81 bushels of 10 to 12- 
ounce tubers would be required to plant au acre, at the rate employed 
iu this experiment only 11 bushels of 1 to 2-ounce tubers would be re- 
quired for the same area. 

The table herewith gives calculated results per acre, merchantable 
and unmerchantable potatoes being classed together in the total yield. 

Estimated yields, cost of seed , value of crop , and balance in favor of crop per acre . 
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8.25 
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It appears that in this experiment, with one slight exception, the 
larger the tuber planted the smaller the profit, aud vivo versa . 

2. Comparison of large and medium sized whole tubers , halves , quarters, 
and single eyes . — Potatoes were planted on six plats, each one fourth acre. 
The results are stated in two tables, which give data for the season of 
growth and the yield and value of crop for each amount of seed used. 
The largest yield and next to. the largest profit were with whole potatoes. 
The largest profit was with quarters. “ Large whole tubers produced 
a larger crop and greater value over cost of seed than did the medium 
sized tubers. Single eyes from large tubers gave a larger and more 
valuable crop than single eyes from medium sized tubers. ” 

3. Comparison of whole tubers with halves from wholes of the same 
weight—" This experiment had two objects : (a) To note the difference in 
yield between a certain number of tubers of the same size, planted 
whole, aud twice that number of halves from potatoes of the same size 
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as the wholes; (b) to note if the eyes on the under side of the whole 
potato materially increase the yield over the half potato planted with 
the eyes facing outward or upward.” Five hundred and forty Early 
Rose potatoes, weighing 6 to 7 ounces each, were planted in two lots of 
270 each. Lot 1, the wholes, was planted in three rows ami lot II, con- 
taining 540 halves, in six rows. The total and average yields are given 
in a table. 

u (a) The half tubers produced a greater number and greater weight 
of merchantable potatoes per hill than did the whole tubers ; (/>) the 
whole tubers produced very nearly twice as many unmerchantable tu- 
bers per hill as did the half tubers ; ( c ) the average weight of one hill 
grown from a whole tuber was 10.5 ounces, while that from half tubers 
was 16.4 ounces, or an increase per hill of 8.4 per cent by using whole 
tubers 1 or seed; (d) the size of the potatoes grown with half seed is 
somewhat larger than those from whole seed.” 

The following summary is taken from the. bulletin : 

(1) The larger the potato planted, the larger the plant produced, and the more 
abundant the harvest in tubers. 

(2) Other things being equal, the fewer the number of eyes in a piece of seed potato, 
or the smaller that piece of seed, the smaller the crop. 

(3) The larger the quantity of whole tubers placed in a bill for seed, the greater the 
cost per acre of planting, and the smaller the profit on the crop. 

(4) Large and whole tubers produced smaller and poorer merchantable ones, than 
did half or quarter tubers, or single eyeH. 

tfi) Large aud whole tubers yielded appreciably more small uii merchantable pota- 
toes, than did parts of medium tubers or single eyes. 

(b) Given, two potatoes of equal size, one planted whole will not yield so large nor 
no good a crop as will the other tubor cut into halves and each part planted in a sep- 
arate hill. 

(7; The investigation, as carried out, suggests that, in view of the fact that the 
whole tuber produced comparatively more small, inferior potatoes than did the halves 
planted, the source of these inferior tubers may be from those eyes located on the 
under side of the whole potato plan ted . Th is because the eyes aud shoots thus located 
are repressed in growth to a certain extent, owing to the pressure upon them aud 
reversal of position. 

It is to be remembered that the above conclusions are the result of the investiga- 
tions recorded and are based on nothing else. Neither in farm practice nor experi- 
mental work do we consider that they will always iiml indorsement. Yet as the re- 
sult of much experimental work with seed potatoes, it is confidently believed that 
these conclusions will generally be fairly accurate. 

Trial of the Rural New Yorker trench system of potato culture . — This 
is a brief account of an experiment with this system with Early Rose 
potatoes on an acre of clay loam soil to which a ton of commercial fer- 
tilizers was applied. The yield was 188J bushels of potatoes, which 
were growu at a loss of $25.50. The author is, however, inclined to 
attribute the smallness of the crop to the fact that the fertilizer used 
did not prove available to the plants. 

Tests of varieties . — Seventy* four varieties of potatoes were tested and 
the yields from whole tubers, halves, quarters, and single eyes recorded. 
6619— No. 2 3 
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There are also brief descriptive notes on each variety, a record of their 
keeping qualities taken February 14, and notes on the development of 
the plants during the season of growth. u While in each class of plant- 
ings the yield is variable, often to a considerable extent, an average of 
all the hills in each class of seed planted of seventy-four varieties, shows 
a continual decrease in yield and number of tubers per hill, from the 
whole potato down to the single eye. In brief, the experiments at this 
station on the relation of size of seed tubers to crop yield , demonstrate 
that the larger the piece of seed potato planted , the greater will be the yield . 
This, it may be said, is also the result very generally arrived at at other 
stations that have done similar work.” 

Early rs . late culture for sweet-potatoes. — Six plats of light clay loam, 
each one twentieth of an aero in size, were planted to sweet-potatoes at 
weekly intervals from April 27 to June 1. The variety used was South- 
ern Queen. The yields from each planting are given in a table. 

“(1) The largest yield was produced from the planting of May 4. 

“(2) Many more unmerchantable potatoes were produced from the 
first three than from the last three plantings. 

u (3) The average yield for the first three plats, or early planted , is 
489 pounds; of the late planted, or last time plats, 510 pounds, or a 
difference of 21 pounds in favor of later plantiug. 

“(4) The average yield of the plantings from April 27 to May 11 was 
smaller thau of those planted from May 18 to June 1, and each plat con- 
tained, on an average, 37 pounds more of unmerchantable tubers than 
did the several late plantings.” 

Vermont Station, Bulletin Ho. 18, January, 1890 (pp. 20). 

Pig feeding, W. W. Cooke, M. A.-— The raising of pigs for the 
profitable utilization of skim-milk is an important auxiliary of dairying, 
which is the leading branch of farming in Vermont. Investigation 
having indicated that the methods of feeding employed by even the 
best farmers involved a great waste of food materials, the station under 
took the experiments reported in this bulletin, with special reference to 
economy in feeding. Differences in breeds of pigs were also taken into 
account. The experiment was conducted with two pigs each of the 
three breeds, Berkshire, Chester White, and Yorkshire, between May 
14 and Hovember 11, 1889. The pigs were about five weeks old at the 
beginning of the trial. The time of the experiment was divided into 
four periods. The feeding stuffs used were skim-milk, corn meal, and 
wheat bran, which were fed in rations varied for each period and chang 
ing from a very narrow to a wider nutritive ratio. The daily ration for 
each period was as follows : 

I. Skim-milk SI to 6 quarts, with a nutritive ratio of 1 : 2. 

II. Skim-milk 6 quarts, core meal 4 to 16 ounces, and wheat bran 4 to 22 ounces, 
with a nutritive value of about 1 : 2.9. 
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III. Skim-milk 6 quarts, corn meal 4 to 26 ounces, and wheat bran 30 to 36 ounces, 
with a nutritive ratio of about 1 : 3.7. 

IV. Skim-milk 6 quarts, corn meal 40 to 54 ounces, and wheat bran 30 to 38 ounces, 
with a nutritive ratio of about 1 : 4.3. 

Details are given in tables, which include data for the daily rations, 
gain in live weight by periods and per day, feed consumed, pounds of 
dry matter required to produce one pound of gain in live weight, a finan- 
cial Bummary, net gain per pound by periods, value of the skim-milk, 
and estimated amounts and values of tbe fertilizing ingredients in the 
manure from the feed consumed. Tbe relations of weight and feed, and 
of weight and profit, are illustrated by diagrams. 

The following table herewith gives a summary of the more important 
data recorded for this experiment: 

Summary of results of the experiments in pig feeding . 
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* Average weight at beginning of experiment, 20 pounds. 
1 Lons 

J Allowing for estimated value of manures. 


The following are among the results of the experiment as recorded in 
the bulletin : 

The Chester Whites gained in live weight about one fifth faster 
and required one seventh less food to produce a pound increase in live 
weight than the others. The Chester Whites produced their growth at 
a cost, in food consumed, of 3 cents per ponnd, while the other breeds ate 
3J cents’ worth of feed for each pound of growth. 

The six pigs together gained 1,088.5 pounds in live weight, or an 
average per pig of 1.07 pounds per day. They consumed 5,582 quarts 
skim-milk, 1,223.8 pounds corn meal, and 884.4 pounds wheat bran, or 
an average of 2.79 pounds dry matter to each ponnd of gain in live weigh k 
The com meal used was bought at $18 per ton', and the bran for $16 
per ton. The skim-milk was considered worth 15 cents per 100 pounds, 
or 1§ cents per gallon. The pigs sold for 5 J cents per pound , d ressed weight, 
(a lower, price than the average), and shrank 18 per cent in dressing, 
making the selling price equal to 4.32 cents per pound, live weight. 
The whole selling price was $47.07, and the value of the feed consumed 
$36.22, leaving a profit of $10.85. 
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Estimating that four fifths of the nitrogen, phosphoric acid, and potash 
of the food are saved in the manure, aud that they are worth, respect- 
ively, 17 cents, 6 cents, and 4J cents per pound, “ which is 25 jjpr cent 
lower than they cost in commercial fertilizers in Vermont,” the total 
fertilizing value of the manure from the food, which was estimated to 
cost $36.22, would be $22.66. The gross cost of the food consumed per 
pound of increase in live weight was 3.33 cents, and the value of the 
fertilizing ingredients in the food was 2.08 cents, making the net cost 
of the pork per pound, live weight, 1.25 cents. The value of the food 
consumed for each pound of increase in dressed weight was 4.06 cents? 
and the fertilizing value of this food 2.54 cents, leaving the net cost of 
a pound of dressed pork 1.52 cents. Since the pork sold for 5.25 cents 
a pound, there was, on this basis, a net gain of 3.72 cents per pound. 

While the pigs, on the whole, were fed at a profit, most of it was made 
in the early periods. 

At an average live weight of 155 pounds the x»ig» were still yielding a profit above 
the cost of tlieir feed. This profit had ceased when they weighed 208 pounds. It can 
he said, then, that the experiment shows conclusively that in the case of these pigs, 
under the best of care, there was no profit in keeping them after they weighed 200 
pounds apiece, and it would have hoen more profitable to sell them at about 175 to 
180 pounds weight., and feed what they consumed during tho Just weeks of their life 
to younger pigs. * * * If we suppose the manure to offset the rare, and subtract 
from the amount received for the pork the amount paid for the grain fed, the remain- 
der may be considered tho amount realized for the skim-milk.” Tho amount real- 
ized from 100 pounds of skim-milk for the several pens will he, period 1, 32 cents; II, 
25 cents ; 111, 23 cents; IV, 14 cents ; average of the vholc four periods, 24 cents. 

Among the conclusions are the following: 

(1) Pig feeding is profitable even at the low price of cents per 
pound dressed weight, provided the pig is sold at an early age, i. e> by 
the time it reaches a live weight of 180 pounds, or soon after. 

(2) Grain can be fed to young pigs with profit ; in feeding it to pigs 
weighing over 200 pounds there is a loss. 

(3) Young pigs should be fed a ration in which the flesh -producing 
material is more prominent than the heat or fat-producing. 

(4) ' s Ihe old saying, “Grow the pig and then fat him,” should be 
changed to “ Grow the pig and then sell him.” 

(5) This system of feeding and selling makes it possible to raise two 
sets of pigs in twelve months. 

(6) The fertilizing value of the manui e from the food consumed by the 
pig is, in Vermont, equal to nearly one half the value of the pork, and 
constitutes the largest gain from the feeding. 

(7) In these trials the three breeds, Berkshire, Chester White, and 
Yorkshire, showed but little difference, whatever difference there was 
being in favor of the Chester White. 

[In brief, the two points especially brought out in this experiment are, 
the value of skim-milk as food for pigs, and the fact that the largest 
profit is from young animals. These results coincide essentially with 
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those of many others made elsewhere. There is another important 
matter in this connection w hich is generally overlooked. In making 
pork, dairy farmers have the great advantage that skim-milk is a largely 
nitrogenous food. A large part of the pork produced in the United 
States is grown on corn, and in consequence is excessively fat. With 
nitrogenous food swine have better developed orgaus and their flesh is 
leaner. Lean pork is more valuable for nourishment and commands 
better prices. For further suggestions in this line, see Report of the 
Office of Experiment Stations in the First Report of the Secretary of 
Agriculture, 1889, pp. 515-519.] 

Virginia Station, Bulletin No. 4, January, 1890 (pp. 18). 

A STUDY OF TOMATOES, W. 15. ALWOOD AND W. BOWMAN, PH. D.— 
Jt is estimated that the value of the tomato crop grown for the can- 
neries and the general market of Virginia is not less than $1,000,000 
annually. In view of its high rank, therefore, among the special crops 
of the State, the station in 1889 began investigations with reference to 
the plant and fruit, the points for study being as follows : 

1. Cultural and botanical — (1) Best methods of culture, (2) productive- 
ness of varieties, (3) quality of fruit for canning and for market, (4) 
earliness, (5) tendency to variation, (fi) value of selection, (?) predispo- 
sition to become diseased and remedies therefor, (8) selection and im- 
provement of varieties and strains, 

2. Chemical— (1) Chemical composition of the fruit, (2) chemical com- 
position of the entire plant, (3) effect of different fertilizers. 

The investigation was undertaken by the departments of botany and 
chemistry conjointly. Only a small portion of this work could be car- 
ried out during the past season, but it was hoped that by interest- 
ing the growers and canners and securing their co-operation, further 
investigation would be suggested and accomplished. 

Field test a with tomatoes . — The report upon this division of the work 
is stated to be preliminary. The soil of the experimental field, which 
had been used as a pasture and was much impoverished, is a stiffs 
upland clay. The plants were set at distances of 4 feet, in rows 0 feet 
apart, each hill receiving about 1.8 ounces (200 pounds per acre) of a 
special fertilizer prepared at the station and containing 3.3 per cent of 
nitrogen, 8 per cent of potash, and 3 per cent of soluble phosphoric 
acid. While no test of fertilizers was intended, the results seem to 
indicate that “ abundant crops can be grown on poor soil by the direct 
application of a small quantity of fertilizer in the hill.* Leaving out of 
account the small* fruited varieties, the average yield obtained was nearly 
400 bushels per acre. It is advised that to insure vigor and product- 
iveness of plants they should be transplanted once at least before their 
final transplanting to the field. 

The varieties used were thirty-nine, and included those considered 
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standard, and also someof recent introduction. The special value of a 
variety of tomato for the canning industry and for market purposes is 
believed to lieinits being a strong, vigorous grower, productive, yield- 
ing smooth, good sized fruit, reasonably early, fruiting without deteriora- 
tion through a good length of season, and, if possible, free from fungous 
diseases, though season, situation, and culture probably govern these 
characteristics in the large-fruited varieties. Solidity, involving firm- 
ness and capacity to endure shipment and other, handling, is also a 
matter of prime importance, but one on which judgment is not easily 
rendered. The pear-shaped and pluin-shaped varieties are vigorous 
growers, very productive, and resisted the rot almost perfectly. Of the 
larger tomatoes, Paragon, Trophy, Beauty, and Acme were vigorous in 
the vine and also rank among the most productive varieties. Acme fully 
sustained its reputation as one of the best for general purposes. Extra 
Early is very prolific, but its fruit is inferior. Mikado is one of the best 
of the potato-leaved varieties, but proved irregular, and selection has 
been undertaken to establish a better type. The first ripe fruits were 
observed on the currant and cherry varieties on July 13, and ten days 
later on Conqueror and Excelsior (Hathaway’s). 

For the critical notes of the experiment six typical plants of each 
variety were selected, and a table shows for these the total number and 
weight of sound and of diseased fruit, date of first ripe fruit, days from 
seed till first ripe fruit, period of greatest productiveness, and average 
number and weight of fruits from each plant. 

Chemical composition of tomatoes . — Determinations of the water con- 
tent of samples from nine varieties were made, and specimens of one 
variety (Trophy) were analyzed. The method of drying specimens for 
analysis is described, and tables are given showing the results of the 
analyses. In the water content of different varieties a variation of 1.18 
per cent is noted, the average being 93.63 per cent. When compared 
with former analyses of the tomato, as will be observed in the following 
table, these results differ considerably in the respective percentages of 
nearly every ingredient ; and, if confirmed by future work, will tend to 
show unusually wide limits of variation in the composition of tomatoes 
from causes to be sought in climate, soil, and culture. 
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ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRI- 
CULTURE. 


BUREAU OF ANIMAL INDUSTRY. 

Animal parasites of sheep, 0. Curtice, D. V. S., M. D. (pp.222, 
illustrated). — This is a copiously illustrated manual of information on 
the parasites and parasitic diseases of sheep. It includes articles on 
the grub in the head ((Estrm oris, Linn .) ; sheep-tick (Mclophagus ovinus , 
Linn.); sheep louse (Trichodectcs sphwroccphalus, Nitzsch); goat louse 
( Trkhodectes limbatus , Gervais, and T. climax , Nitzsch) ; bead scab ( Sar - 
copies scahiei , de Geer, var. oris) ; coimnon scab (Psoroptes communis, 
Fiirst, var. oris) ; foot scab (Chorioptes communis, Verheyen, var. oris) ; 
pentastoma (Linguatula twnioides, Bud.) ; bladder worm ( Twnia mar- 
ginata, Batsch) ; gid or staggers ( Twnia cwnurus, Kiich.) ; hydadids ( Tw- 
nia echinococcus, v. Sieb.) ; mutton measie ( Twnia tenclla, Cobbold); 
fringed tape- worm ( Tania funbriata, Diesing) ; broad tape-worm ( Twnia 
expansa , End.) ; large liver fluke ( Distoma hepaticum, Linn.); small liver 
fluke (IHstoma lanceolatum , Metilis); Amphistoma conicum , Zeder ; 
Strongylus contortus , Bud. ; intestinal round worms (Strongylus filicollis, 
Rud.; S. ventricosus, Eud.; Ascaris lumbricoidcs, Linn.; Dochmius cernum, 
Creplin; $ Herostoma hypostomum, Dujardiu ; (Esophagostoma Columbia - 
num, Curtice ; Trichocephalus affinis , Eud.) ; hair lung-worm (Strongylus 
ovis-pulmonalis, Diesing) ; and thread lung-worm ( Strongylus filaria , 
Bud.). 

In the introduction Dr. Salmon states that great care has been be- 
stowed on the illustrations, nearly all of which are original and were 
drawn from nature. 

The nodular disease of the intestines {(Esophagostoma colimbiannm, Curtice), to- 
gether with its cause, is described for the first time in these pages. This disease is 
common and wide-spread, but its cause and nature were mysterious until they were 
discovered through the investigations of this Bureau. * * * The facts obtained 
in the investigations of the fringed tape-worm and the hair lung- worm are also of 
more than ordinary interest. 

DIVISION OF BOTANY. 

Contributions from the United States National Herbarium, 
No. X (pp. 1-&J) and No. 2 (pp. 29-65). — These are the first numbers of 
a series of publications intended to bring to the notice of botanists the 
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collections of the National Herbarium, which has already attained large 
projiortions, and is being rapidly augmented. The intention is to fur- 
nish information regarding the flora of the different sections of the 
United States under investigation by agents of this Department or 
by volunteer observers and collectors in the newer districts. No. 1 con- 
tains papers by G. Vasey and J. N. Rose, which include lists of plants 
collected by Dr. Edward Palmer in Southern California in 1888 and in 
Lower California in 1881), with notes and descriptions of new species. 
No. 2 contains an article by J. M. Coulter on a collection of plants made 
by Mr. G. C. Nealley in 1887, 1888, and 1889, in the region of the Rio 
Grande, in Texas, from Brazos Santiago to El Paso County. A list of 
903 species is given, with brief descriptive notes on some of the sx>ecies. 
The collection is especially rich in species of the native grasses of that 
region. 


DIVISION OF ENTOMOLOGY, 

BULLETIN NO. 22 (pp. 110). 

Reports op observations and experiments in the practical 
work op the Division. — This bulletin comprises such reports of the 
held agents of the Division for 1889 as in previous years would have 
been published in the annual report of this Department. 

Various methods for destroying the red scale of California , />. TP. 
Coquillett (\)[\ 9-17). — An account of experiments with resin soaps and 
compounds, and the “ Eureka Insecticide 77 for the destruction of the red 
scale (Aspidiotus aurantii, Maskell). A portion of the report of Mr. 
Coquillett, which relates to the discovery of a method whereby trees in- 
fested with the red scale can be treated with hydrocyanic acid gas at an 
expense scarcely exceeding one third of that required by the old method, 
is not included in this bulletin, having been previously published in In- 
sect Life, Yol. II, double No. G and 7. 

Insects of the season in Iowa, IL Osborn (pp. 18-41). — A report on in- 
sects injurious to grasses, including notes on the following leaf-hop- 
pers: Diedrocephala mollipes , 7). novcboracensis 7 J). versuta, D. coccinea y 
Tettigonia hieroglyphica , Agallia quadripunctata , A . sanguinolenta , Ally- 
gus irroratusj Cieadula exitiosa , Jassusinimieus ; on the grass-root plant- 
louse a lias the dogwood plant-louse (Sehizoncura corni y Fab.) ; and on 
the chinch-bug (Blissus leucopterus , Say.) and the long bug (Ischnodemus 
f aliens , Say.). 

Insects affecting grains , F, M. Webster (pp, 42-72.)— Notes on the wheat- 
straw worm (Isosoma tritici , Riley), wheat-stem maggot (Meromyza 
americana , Fitch), western striped cut-worm (Agrotis herilis, Grote), 
army- worm (Leucania unipuncta, ilaw.), fall army- worm (Laphygma fru 
giperda , Ab. and Sm.), a new cut-worm (luperina \R adena] stipata , 
Morr.), white grub ( Lachnostema sp.f), varying auomala (Anomala 
varians , Fab.), wheat wire- worm (Agriotes mancus y Say.), Drasterius ele- 
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gems, Fab., Diabrotica 12-punctata, swamp spbenophorus (Spkenophorus 
ochreus , Lee.), chinch-bug (Blissus leucopterus , Say), grain aphis (Sipho- 
nophora avencc , Fab.) 

JV T oto from\Missouri for 1889, if. JE. Murtfeldt (73-84). — Brief notes on 
Ceutkorrhynchus rapes , Phyllotreta vittata , Anisopteryx vernata , Aphididw , 
Oortyna nitcla , Corimelecna pulicaria , Lygus lineatm , L. pratensis, Pla- 
giodera script a, Didbrotica 12 punctata , and Pieris rapw ; and more de- 
tailed notes on special studies on the spinach beetle ( Disonychacollaris, 
Fab.), new rose slug (Gladius isomera , Harris), white fringe-slug ($e- 
landria sp. f ), Palthis angulalis , and Phylloxera rileyi. 

California insects , A. Koebele (pp. 85-94). — Notes on the madrona tree 
borer (Polycaon confertm, Lee.) Chrysobothris malt , Horn., Diabrotica 
soror,hee., tent caterpillars ( Clisiocampa spp.), cut- worms, codling moth 
(Carpocapsa pomonella) and its enemies and parasites, Hessian fly (Cte 
cidomyia destructor), joint worms (Isosoma spp.), and locusts. 

Nebraska insects , L. Bruner (pp. 95-106). — Notes on the false chinch- 
bug (Nysius august atm), cut-worms, army-worm ( Leucania unipmeta ), 
green-lined maple worm (AnisotO' rubicitnda ), blue-grass weevil (Sphc- 
nopho run pare ulus), corn- root worm ( Diabrotica longicornis ), 13 species 
of insects injurious to trees on tree claims, and locusts. 
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CENTRAL EXPERIMENTAL FARM OF CANADA. 


Bulletin No. 6, January, 1890 (pp. 25). 

Barley, William Saunders.— The demand for Canadian barley 
has largely fallen off of late in the United States, from the fact that 
corn, rice, glucose, and other materials are being substituted for barley 
in the manufacture of beer. It is therefore urged that Canadian farm- 
ers should seek a market for their surplus barley in Great Britain. 
Hitherto six-rowed barley has been chiefly grown in Canada. British 
brewers prefer two rowed barley. A practical test by a Canadian 
maltster is reported which showed the superiority of the two-rowed 
barley for malting purposes. This is partially explained by the fact 
that the weight of the husk in proportion to the kernel is less in the 
two rowed than in the six rowed varieties. 

To find whether two-rowed barley can be successfully grown in 
Canada, tests on a comparatively large scale have been undertaken by 
the several experimental farms, and these have been supplemented by 
experimental trials by a largo number of farmers in different parts of 
the Dominion. 

The cultivation of barley on the Central Experimental Farm lias been carried on 
with many sorts and in several different met bods. Experiments with field crops have 
been conducted to ascertain the relative yield and quality of the several varieties 
under such conditions, and also with the individual sorts grown under exactly the 
same circumstances. 

A very uniform piece of light sandy loam land of the Central Farm 
was selected on which fifty kernels of -each of numerous varieties of 
barley were plauted. A mixture of nitrate of soda, bone-dust, and un- 
leached wood ashes was used as a fertilizer. When the crop of 1888 
was harvested, oue of the best examples of each sort was thrashed and 
cleaned separately, the number of beads counted, and the yield ascer- 
tained ; a second selection of three or four more of the most vigorous 
plants was similarly treated, and those remaining were harvested to- 
gether and their average yield obtained. During 1889 the same varie- 
ties were planted together with additional sorts. The results are given 
in a table which contains data for thirty-five varieties. The length of 
the growing season of the two-rowed barleys varied considerably for 
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the two years in which tie tests were made, bnt it is thought would 
probably average from ninety-five to one hundred days in the vicinity 
of Ontario. “All the varieties of two-rowed barley are later in ripening 
than the six-rowed sorts, the difference varying from five or six to ten 
or twelve days. 9 The yields of 1889 were considerably larger than 
those of 1888, due in part to a more careful selection of seed and to ac- 
climatization. 

The results obtained with several varieties of two-rowed barley 
planted ten to sixteen days later than the rest are given as indicating 
the advantage of early sowing. A table shows the comparative yield 
of fifteen two-rowed varieties at four of the experimental farms in 1889, 
and there are also notes on the results obtained by farmers in different 
parts of the Dominion for five varieties — Carter’s Prize Prolific, Danish 
Chevalier, Danish Printice Chevalier, English Malting, and Beardless. 

The results “are sufficient to show that even in an unfavorable season 
for barley growing there is a wide territory over which two-rowed barley 
for the English market can be grown witli advantage, and the yield 
obtained from the samples sent out, as well as in field culture at the 
experimental farms, would indicate that heavier crops of two-rowed 
barley, of the varieties named, could be raised than of the ordinary six- 
rowed barley. It is not practicable to entirely change any important 
crop in a single season, especially when it covers so large an area; it is 
better for many reasons that such a change should come more slowly, 
but it does seem feasible to bring this about to a very large extent 
within a comparatively short time. A very large quantity of barley is 
required every year for feed, and the fact that the two-rowed sorts are 
on an average from a week to ten days later in ripening than the six- 
rowed might be an objection to their growth in some places.” 

It is not to be expected that malting barley of the right quality can 
be grown in every part of Canada. Whether the best conditions exist 
for this crop in any locality can be ascertained only by repeated tests. 
In proof of what may lie doue to “improve the barley crop of acouutry, 
the case of Denmark, now a large exporter of malting barley,” is cited. 

Directions for the cultivation, harvesting, and storing of two-rowed 
barley are given in considerable detail. 

Experiments are also reported with thirteen varieties of six-rowed 
barley, with seven other varieties grown for feed, and with seven varieties 
from seed grown at high altitudes in India. 



EXPERIMENT STATION NOTES. 


The following circulars have been issued by tho executive committee of the Asso- 
ciation of American Agricultural Colleges and Experiment Stations: 

Office of the Executive Committee, 
Agricultural College, Md., July 24, 1890. 

The contents of this circular concerns both colleges and stations. 

The annual Agricultural Appropriation Bill for the current iiscal year of the United 
States, approved July 14, lrtlK), and priuted as “ Public — No. 213,” includes the appro- 
priation for agricultural experiment stations, and directs that the same “shall be 
paid quarterly, m advance. T ’ The accounts have to-day been certified, and the 
Treasury Department, officials state that the drafts for the first quarter will be mailed 
at Washington within ten days. 

Tho following order has been signed bytbe Postmaster-General and will be promul- 
gated in the August issue of the Official Postal Guide: 

Order No. . Paragraph 3, section 419, Postal Laws aud Kegulations, 1887 A is 

hereby amended so as to read as follows : 

“Only such bulletins or reports as shall have been issued after the station became 
entitled to the benefits of the act can bo transmitted free, and such bulletins or re- 
ports may bo inclosed in envelopes or wrappers, sealed or unsealed. On tlie exterior 
of every envelope, wrapper, or package must be written or printed the name of the 
station and place of its location, the designation of the inclosed bulletin or report, 
aud + Le word ‘Free ’ over the signature or fac simile thereof of the officer in charge 
of the station, to be affixed by himself, or by some one duly deputed by him for that 
purpose. There may also be written or printed upon the envelope or wrapper are- 
quest that the postmaster at the office of delivery will notify the mailing station of 
the chauge of address of tho addressee, or other reason for inability to deliver the 
same, and upon abulkpackago a request to the postmaster to open and distribute the 
‘ franked’ matter therein, in accordance with the address thereon. 

“ Bulletins published by the U. 8. Department of Agriculture and analogous to 
those of the station, and entitled to be mailed free uudortbe penalty envelope of that 
Department, may also be adopted and mailed by the several stations, with their own 
publications, under tho same regulations, and any bulletins or reports mailable free 
by any agricultural experiment station under these regulations may be so mailed by 
any other station having free mailing authority. 

“If such station’s annual reports be printed by State authority, and consist in 
part of matter relating to tho land grant college to which such station is attached, 
then said report maybe mailed free entire by the director of the station; provided, 
in his judgment, the whole consists of useful information of an agricultural char- 
acter.” 

The undersigned ventures the opinion that the ad vantages to be derived by the in- 
stitutions concerned, from the new legislation aud regulations quoted above, which 
were procured by aud for this Association through the medium of its executive com- 
mittee, will more than repay every college and station, in dollars and cents, for its 
contributions to the Association the present year. 

Very respectfully yours, 


84 


Henry E. Alvord, Chairman, 
For the Executive Committee. 
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Office of the Secretary, 

Stale College , Fa., August 9, 1890. 

Dear Sir: Byauthority of the executive committee, a delegate convention of this 
Association is hereby called to meet at* Champaign, 111., at noon of Tuesday, November 


11, 1890. 

Attention is called to the following article of the constitution of the Association 
respecting membership : 

* l At any regularly called meeting of the Association each college established under 
the act of Congress approved July 2, 1802, and each experiment station established 
under State or Congressional authority, and the Department of Agriculture, shall be 
entitled to one delegate, but no delegate shall cast more than one vote. Other in- 
stitutions engaged in experimental work in the interest of agriculture may he ad- 
mitted to representation in this Association by a majority vote at any regular meeting 
of the Association. 

In accordance with the requirements of the amendment to the constitution adopted 
at the last convention of the Association, the permanent committee on chemistry and 
on horticulture ami the standing committee on college work are hereby designated 
to present a portion of the subjects coming beforo them in the general sessions of the 


convention. 

The executive committee is not yet able to announce the program of the meeting, 
but will do so at an early day. 

Very respectfully, 

Henry K. AlvoRD, Chairman , 

For the Executive Committee . 

II. 1\ Armsby, 

Secretary. 


Alabama College Station. — W. B. Frazer has been appointed clerk and account- 
ant to the director. Two additional silos are being built. Provision has been made 
for the establishment of a poultry department, in charge of the agriculturist. 

Colorado Station.— The duties of agriculturist of the station have, under the 
present arrangement, devolved upon the director, C. L. Ingersoll,M. S., who is aided 
by R. 11. McDow ell, B. S., as assistant agriculturist. The last work of the late Prof. 
James Cassidy, as botanist ami horticulturist of tlie station, has been embodied in a 
bulletin entitled u Some Colorado Grasses and their Chemical Analysis,” published in 
July. 

Connecticut State Station. — In order to bring the results of fertilizer inspec- 
tion promptly to the attention of the public, weekly statements of analyses are sent 
to the two agricultural papers most widely circulated in Connecticut aud to the secre- 
taries of all granges, farmers 1 clubs, and agricultural societies iu the State. 

Georgia Station.— The contract with the State University, under which the 
scientific laboratory work of the station during the past year has been done at the 
University, expired by limitation of terms June 30. The station staff now comprises 
the director, chemist, horticulturist, and agriculturist, of whom all except the chemist 
reside upon the station farm. The board of directors will shortly commenoe to 
erect on the farm suitable buildings for laboratory, barns, and dairy. The building 
fund allowed by the United States act of March 2, 1887, from the appropriation to 
the station for the first year, having been expended at Athens, tbe board is now greatly 
embarrassed for means to erect proper buildings. 

Illinois Station. —George P. Clinton, B. S., has been added to the station staff as 
assistant botanist. 

Louisiana Station.— The legislature has increased the annual appropriation for 
the stations from (6,000 to (9,000, and has passed a law to prevent, by station super- 
vision, the adulteration of Paris green. Facilities for experiments in sngar making 
have been provided on a limited scale at the North Louisiana Station. At the semi- 
annual meeting of the State Agricultural Society, held iu Agricultural Hall at the 
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North Louisiana Station, June 23 and 24, 1890, over one thousand fanners were in 
attendance. 

The station’s experiments with sorghum comprise over one hundred varieties, in- 
cluding many grown from pedigreed seed. The sugar experiments for this season 
began August 1. 

W. Wipprecht, B. S. A., formerly of tho Texas Station, has been appointed chemist 
at the Sugar Experiment Station, Audubon Park, New Orleans. 

Massachusetts Si ate Station.— Charles H. Jones, B. S.,and Henry D. Haskins, 
B. S., liavo beeu appointed assistants, vice E. R. Flint, B. S.,and E. E. Knapp, B. S. 

Minnesota Station.— Experiments are being carried on in the northwestern, 
southwestern, and southeastern parts of tbe State, at points widely remote from each 
other, in which an attempt is being made to determine what fertilizers can best be , 
nsed to renew land exhausted by successive cropping with wheat, “ after all tho wheat 
is goue out of the land.” The station botanist is investigating a new and fatal dis- 
ease which has attacked growing tlax in tlio southern part of the State, with a view 
to determining the nature and origin of the disease, and to discovering a cheap and 
effective fungicide, together with a practical method for its application. It is esti- 
mated that the station publications now reach 25,000 English-readiug farmers in 
Minnesota alone. 

Missouri Station.— B. Von Ilerff resigned his position as assistant chemist of this 
station July 1, 1890. During the current year this station has expended $5,000 in the 
erection of feeding stables and sheep and bog sheds, to take the place of a station 
barn destroyed by lire in May, 1889. 

Nfw York State Station.— Dr. L. L. Van Slyke lias been appointed chemist, vice 
E. F. Ladd, whose present address is 14 East Thirty-fourth street, New York City. 

New York Cornell Station,— A lorcing-liouse for the division of horticulture 
has lately been completed. It is supplied with facilities for experiments on the effect 
of electric light on plants, and investigations in this line have been begun. 

North Carolina Station.— F. E. Emery, of tho New York State Station, has been 
elected agriculturist to this station and will enter on bis new duties in September. 
J.R. Chamberlain, B.S., who has been acting agriculturist since bis election to tbe 
chair of agriculture, live stock, and dairying in the North Carolina College of Agri- 
Culture and Mechanic Arts, will hereafter devote his w hole attention to the work of 
instruction. As an outcome of the co-operative field experiments with fertilizers car- 
ried on by tho station several years in different parts of the State, it has beeu de- 
cided to confine such experiments to a comparatively small number of central locali- 
ties, possibly ono in each Congressional district, with a viow r to the gradual establish- 
ment of distinct stations. This station has recently begun to issue “ Press Bulletins,” 
giving, in very brief and popular form, results of experiments at the stations and such 
statements regarding subjects more or less intimately allied to the work of the station 
as are thought likely to be of general interest. The station has already secured tho 
co-operation of a large number of papers in the State for the publication of material 
contained in these bulletins. Among 1 he subjects treated in recent Press Bulletins are 
the following : Does it pay to fatten sheep with cotton -seed halls and meal f Ferti- 
lizers for corn ; grapes at the station ; the weather service ; cow-peas for wheat. 

North Dakota Station.— C. B. Waldron has been appointed botanist of this 
station, and will also, for the present, do some work in entomology. The station has 
begun to collect and classify the grasses, noxious weeds, and injurious insects of the 
State. Adequate apparatus for work in botany has been provided. The board of 
control has authorized the appointment of a chemist for this station with special 
reference to the classification and analysis of the soils of the State. Experiments with 
methods of cnltivation and varieties of wheat are in progress and investigations on 
rust, which threatens serious injury to the crops of the present season, are being made. 
The fanners and press of the State are reported to be manifesting great interest in 
the new station and college. 
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Vebmont Station.— D.W. Colby, B, S„ has resigned the position of assistant chem- 
ist. A. B. Cordley, B. S., formerly assistant in entomology at the Michigan Agricult- 
ural College, has been appointed microscopist of this station. A complete meteorolog- 
ical service has been inaugnrated at the station. A large barn has been erected. The 
station herd now includes Jersey, Ayrshire, Holstein, Devon, and Guernsey cattle. 


LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

JULY 1 TO AUGUST 1, 181)0. 


Division ok Statistics : 

Report No. 75 (uew series), July, 181)0.— The Area of Corn, Potatoes, and Tobacco. 
Division of Botany: 

Contributions from the United States National Herbarium, No. 2. 



LIST OF STATION PUBLICATIONS RECEIVED BY THE OFFICE OF 
EXEPIMENT STATIONS. 

JULY 1 TO AUGUST 1, 1890. 


Agricultural Experiment Station of the Agricultural and Mechanical Col- 
lege of Alabama : 

Bulletin No. 16 (new series), June, 1890.— Corn, Cotton, Rye, Chufas. 

Bulletin No. 17 (new series), July, 1890.— Dry Application of Paris Green and 
London Purple for the Cotton Worm. 

Arkansas Agricultural Experiment Station: 

Bullotin No. 12, April, 1890. — Influence of Spaying on Milk Production; Milk 
Analysis; Cotton Worm. 

Agricultural Experiment Station op the University op California: 

Annual Report for 1888 and 1889, Part IV. 

Agricultural Experiment Station of the University of Illinois : 

Bulletin No. 9, May, 1890.— Milk and Butter Tests ; Comparative Value of Corn 
Fodder and Silage in Feeding Yearling Heifers. 

Kansas Agricultural Experiment Station : 

Bulletin No. 10, May, 1890.— Notes on Conifers. 

Massachusetts State Agricultural Experiment Station : 

Bulletin No. 37, July, 1890.— Feeding Experiments with Lambs ; Analyses of Feed- 
ing Stuffs and Fertilizers. 

Hatch Experiment Station of the Massachusetts Agricultural College: 

Meteorological Bulletin No. 18, June, 1890, 

Mississippi Agricultural Experiment Station: 

Bulletin No. 12, June 25, 1890.— Cotton Leaf Worm. 

New Jersey Agricultural Experiment Stations : 

Bulletin No. 65, January 31, 1890.— Experiments with Different Breeds of Dairy 
Cows. 

Bulletin No. 66, March 1, 1890.— Fertilizing Materials. 

Bulletin No. 67, May 3, 1890.— Notes on the Wheat Louse. 

Bulletin No. 68, April 30, 1890.— Experiments with Different Breeds of Dairy 
Cows. ■> 

Annual Report for 1889. 

New York Agricultural Experiment Station : 

Bulletin No. 19 (new series), June, 1890.— A Method for the Determination of Fat 
in Milk and Cream. 

Bulletin No. 20 (new series), June, 1890.— Pedigrees of Dairy Animals under 
Investigation. 

North Carolina Agricultural Experiment Station: 

Bulletin No, 67 a (Technical Bulletin No. 1), October 15, 1889,— Seed Tests. 

Bulletins Nos. 68a, 68c, 69 a, 69b, 70o, 72a, November 15, 1889— July, 1890.— 
Meteorological Data. 
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EDITORIAL NOTES. 

The seven Mi annual convention of the Association of Official Agri- 
cultural Chemists was held in the lecture room of the National .Museum 
at Washington, August 28, 20, and .‘10. The attendance was larger 
than that of any previous meeting. About forty chemists were present. 
Twenty experiment stations were represented. The meeting was marked 
by earnestness of purpose, strict attention to the work in hand, mani- 
fest disposition on the part of the members to study more closely and 
thoroughly the questions involved before taking decisive steps, and an 
increased tendency towards conservatism in regard to alterations in 
methods. 

The results returned by those who had co-operated in the analyses of 
materials sent out by the reporters on different, subjects, while they 
differed widely in many cases, were, on the whole, an improvement over 
last year’s. In the nitrogen determinations especially, the agreement 
of results by different analysts was much better. The changes adopted 
in the methods of last year, which will be better understood by refer- 
ence to the proceedings of the last convention,* are in substance as 
tbllows : 

Nitrogen: Kjeldahl method . — The determination of the absolute 
strength of the standard hydrochloric acid solution by means of sodium 
carbonate was discarded ; in standardizing with either potassium tetrox- 
alate, or ammonal distilled from ammonium chloride and sodium hy- 
droxide, cochineal or dimethyl aniline orange is to be used as an indi- 
cator. For the digestion, in place of 0.7 gram of mercuric oxide, its 
equivalent of metallic mercury may be used. To prevent bumping of 
the solution in distilliug, the addition of 0.5 gram of zinc dust is recom- 
mended, instead of granulated zinc, lu the determination of nitrogen 
in nitrates, zinc sulphide may be employed hi place of zinc dust. If 
zinc sulphide is substituted for zinc dnst one gram of salicylic acid may 

'Bulletin No. 24 nftlio Division of Chemistry of the IT. S. Deportment, of Agricult- 
ure. 

SU 


8219— No. 3 1 



90 


be used with two grams of zinc sulphide. The use of one flask for both 
digestion and distillation, thus doiug away with the necessity of trans* 
ferring the solution from the digestion to the distillation flask, is 
strongly recommended. 

Phosphoric acid. — The methods recommended for preparation of sam- 
ple and determination of moisture remain the same as last year. In 
estimating the water-soluble phosphoric acid the residue is to be washed 
until the filtrate measures 2150 e. e. In filtering oil* the portion soluble 
in citrate of ammonia, washing with water at 05° C. is recommended. 
In making up the. solution for total phosphoric acid, with all fertilizers 
containing cotton -seed meal, the substance is to be first evaporated 
with magnesium nitrate and ignited. Tn the preparation of the neutral 
citrate of* ammonia solution, a ** saturated alcoholic solution of coral- 
line” should be used as an indicator. The present method of determin- 
ing reverted or citrate-soluble phosphoric acid was diseussjgt at some 
length, and t lie reporter on phosphoric acid for the coming year was 
requested to make a careful study of the preparation of the citrate 
of ammonia solution and the time of digestion. 

Potash . — The changes adopted were but slight, the methods of last 
year having proved satisfactory and reliable. Attention was called 
to the necessity of first charring substances containing organic matter, 
as cotton seed meal, etc., before making up the solutiou, this precau- 
tion to be observed in both the Liudo Gladding method and the alter- 
nate method. In the former method, the direction to “ cool the solu- 
tion* before adding ammonium oxalate and ammonia, is omitted. 
The wording of the alternate method is changed to avoid ambiguity, 
but the general import remains unaltered. 

Cattle foods : Preparation of the sample. — The substance is to be ground 
uutil all of it will pass through a sieve of plate metal with circular holes 
1 millimeter in diameter. Moisture. — The substance is to be dried dur- 
ing four hours, instead of 44 to constant weight* Ash .— 'The method 
remains the same as last year, with the exception that the determina- 
tion of carbon dioxide in the charred mass is omitted, and the material 
heated at low redness to a white ash. Fat . — The ether extraction is to 
be carried on during sixteen hours, instead of “until extraction is found 
by test to be complete.” Protein.— In estimating crude protein the nitro- 
gen is to be determined by the Kjeldahl method, as directed for nitrogen 
in fertilizers, and the result multiplied by 6.25. Crude fiber.— In the 
method for crude liber the use. of the air blast in boiling with acid and 
alkali is made optional; the directions as to filtering are dropped, and 
the washing with alcohol and ether is omitted. 

* Dairy products.— Butter.— Thu sample of about 500 grams, which may 
be taken with a butter tester, is to be perfectly melted in a closed ves- 
sel at as low a heat, as possible., and shaken violently to mix ; a portion 
of this in poured into the vessel from which it is to be weighed out for 
analysis, and kept in motion until cool, specific gravity.— This may be 
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determined as recommended last year, but the method of computing the 
weight of the contents of a iiask at auy temperature, according to the 
formula given on page 17 of Laudolt and Mrnstein’s tables, # is made an 
alternate. Water . — 1.5 to 2.5 grams of the butter are to be dried to con- 
stant weight at the temperature of boiling water in a flat-bottomed dish 
presenting a surface of at least 3 square iuches. The use of clean, dry 
sand or asbestos is considered advisable. Total fat .—' The dried butter 
from the water determination is dissolved in the dish with absolute 
ether or with 70° bcuziue.” The contents of the dish are then trans- 
ferred, with the aid of a wash bottle filled with the solvent, to a weighed 
Gooch filter, and washed until free from fat. The crucible and contents 
are heated at the temperature of boiling water to constant weight and 
the weight of fat calculated. Alternate method for fat . — Water may be 
determined by drying the butter on asbestos or in sand and the fat ex- 
tracted with anhydrous alcohol-free ether, in an extraction apparatus. 
The extract, after evaporation of the- ether, is heated to constant weight 
at the temperature of boiling water. 

The Kjeldahl method was adopted as an alternate method for the de- 
termination of curd, the nitrogen factor (S.25 to be used. 

Milk: Water . — In the description of the method for the determination 
of water, as recommended for last year, the word platinum is to be 
stricken out, thus allowing the use of dishes of glass or porcelain as well 
as platinum. The use of sand in drying is made optional. Xitrogen . — In 
determining total nitrogen according to Kjeldahl, the previous evapora- 
tion of the milk may be omitted. Fat . — The Adams method was again 
accepted, but the following modifications recommended. Instead of ex- 
tracting each coil of paper before use, a constant correction, based upon 
determination of the extract from a large number of like strips, may 
be supplied. The milk or cream is to be run on to the paper from a 
pipette, to avoid the danger of selective absorption. The methods of 
Morse, Piggott, and Burton, and that of Macfarlaue, as alternates, are 
discarded. Sugar . — The reduction of alkaline (topper solution is made 
an alternate method. Ash . — The method remains unchanged, except 
that the use of the inutile in burning is made optional. 

The reporter for the eusuing year was requested to test and report 
on the various rapid methods lor milk analysis. 

Au extensive report on sugar was presented by Prof. U. W. Wiley; 
accompanying this a full index to the literature of carbohydrates since 
the publication of Professor Tol lens’ book, with important abstracts, 
was submitted. 

The report of the committee ou ways and means for securing more 
thorough methods for the analysis of foods and feeding stuffs, was pre- 
sented by Prof. W. O. Atwater. This report urged the pressing ne- 
cessity of such abstract studies as will bring definite knowledge of the 
proximate ingredients contained in each substance to be analyzed, 

* ^iiyaikaliscb-CUomisclie Tabeliou von Laudolt uud Bora atom. Berlin, l&>3. 
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attention being given not only to the behavior of each proximate com- 
pound with re ageuts, but also to its elementary composition, molecular 
constitution, changes under the action of ferments, digestibility, and 
potential energy. The importance of collateral studies from the stand- 
point of vegetable physiology and histology was urged, and the neces- 
sity of classifications of the compounds, based upon their actual projier- 
ties, aud of improved methods for separation, quantitative estimation, 
and estimates of nutritive values, was dwelt upon. It was suggested 
that chemists in educational and other institutions, as well as in the 
experiment stations, might co operate; that, pecuniary aid for such re- 
searches should be sought; and that the results would be valuable in 
the highest degree as contributions to science, as well as for their prac- 
tical usefulness. 

The report of Professor Rising on fermented liquors was accepted 
without dismission, and the recommendations of last year continued. 

lu addition to the reports above mentioned several papers were read. 
Among these were : Notes on Occurrence and Quantitative Estimation 
of Peutaglucoses in Fodders and Feeding Stuffs, by Dr. W. E. Stone, 
the tenor of which is well indicated by the title; Determination of 
Phosphoric Acid in Cotton-Seed Meal, by F. 15. Dancy, the paper tend- 
ing to show that the last two official methods of the past year were 
wholly inadequate in case of this material ; Differences iu the Determi- 
nation of Reverted Phosphoric Acid, by Dr. Charles Gibson, of Chicago. 
Prof. H. A. Huston spoke on variations in the determination of citrate- 
soluble phosphoric acid caused by different, factors, illustrating his 
remarks by means of charts. 

As recommended by the executive committee, the chapter of cattle 
foods was divided under two heads, materials high in carbohydrates, 
and those low iu these constituents ; and a leporterwas appointed for 
ash and soil analysis. A committee, consisting of Messrs. Wiley, At- 
water, ami Robinson, was appointed to inquire into the desirability and 
feasibility of establishing a chemical laboratory at the Columbian Ex- 
position to be held at Chicago in 1893, aud requested to report at the 
next meeting of the Association. 

A committee, consisting of Messrs. Wiley, Stubbs, Frear, Caldwell, 
aud Nicholsou, was appointed to confer with committees from the 
American and the Washington Chemical Societies, and other chemical 
bodies, regarding the formation of a National Chemical Society. 

The officers aud reporters elected for the ensuing year are as follows : 
President, G. C. Caldwell; vice-president, N. T. Lupton ; secretary, 
H. W. Wiley; executive committee, R. C. Kedzie and E. B. Voorhces; 
reporters, on nitrogen, William Frear ; on phosphoric acid, H. A. Hus- 
ton; on potash, JH. B. Battle; on ash and soil, Ii. C. Kedzie; on dairy 
products, W. W. Cooke; on foods and feeding stuffs high iu carbohy- 
drates, A. E, Knorr; on foods aud feeding stuffs low in carbohydrates, 0. 
D. Woods ; ou sugar, W. C. Stubbs ; on fermented liquprs, W f B, Rising, 
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The importance of I lie effort to build tip the sugar-beet industry in 
the United States is appreciated by the experiment stations, as is shown 
in the abstracts of their experiments in this and other numbers of the 
Experiment Station Record, 

Bulletin No. 27 of the Division of Chemistry of the Department of 
Agriculture, just issued, contains an historical sketch of the beet-sugar 
industry, a full discussion of the soil, climate, and fertilizers suitable 
for beet culture, together with brief descriptions of the methods of 
manufacture and of the machinery to be used therefor. It also treats 
of the present condition of the beet-sugar industry in the United States, 
locates approximately those portions of the country which are best 
suited for the production of the sugar-beet, and indicates the line of 
work necessary to the successful introduction and extension of the beet- 
sugar industry in this country. 

Prof. H. \V. Wiley, by whom the bulletin referred to was prepared, 
lias, at the request of the Director of this Office, made the following 
suggestions regarding the work of the stations on the sugar-beet: u In 
my judgment the work of the stations in respect to the beet sugar in- 
dustry should, for the present, consist in the careful study of soil and 
climatic conditions, and an experimental demonstration of the best 
methods of producing beets for sugar and for seed. There is no neces- 
sity for an experimental study of the methods of manufacture, and no 
opportunity for the production of beets on a large scale. If the sta- 
tions can teach by actual demonstration the proper methods of beet 
culture and seed production, it is all that can reasonably be asked of 
them.” 

In this connection the following statements, kindly furnished by Dr. 
A. T. Neale, director of the Delaware College Experiment Station, are 
of decided interest. The author has spent several yearsamoug European 
experiment stations, particularly in Germany, was for some time assist- 
ant in the experiment station at Halle, in Prussia, which is located in 
the immediate vicinity of the beet-sugar district of the Province of 
Saxony, and lias devoted especial attention to the sugar industry. 
The description of the methods used by seedsmen for improving varie- 
ties of beets, and of the experiments by which different varieties are 
tested by the Halle Station, with the co-operation of sugar-beet farmers, 
are from notes of a recent visit there. 

Continental seedsmen in general, and Germans in particular, have 
followed well-known methods for raising the standard of the sugar-beet. 
The efforts in Germany have been supplemented and in a measure in- 
cited by the control and comparative tests executed by the Prussian 
Experiment Station at Halle, under the direction of Professor Maercker. 
The first ten years of that control have now passed and a review of its 
work may be suggestive to officials of American stations. 

Laws enacted twenty years ago by the German Parliament levied a 
a tax of $4.25 upon each and erery ton of beets admitted within the 
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walls of a sugar factory, regardless of the quality. Consequently the 
higher the percentage of sugar in beets, the lower was the tax upon a 
pound of sugar. Small beets, small crops, and high sugar tests often 
go hand in hand; hence’ such beets have been sought by purchas- 
ers, and the tendency has been to find profit more in the manage- 
ment of sugar-houses than in operations of the farm. Seedsmen natur- 
ally aimed to supply the existing demand. 

Improvement of varieties of the sugar-beet in Germany — Methods of 
breeding . — The following notes, taken personally at the establishment 
of Dippe Brothers, Quedlinburg, Prussia, will illustrate the extent of 
the German beet-seed industry and will describe one of the methods of 
breeding now in actual use. The establishment includes a farm of 5,700 
acres, all of which is in the highest possible state of cultivation, and a 
chemical laboratory, with room, equipment, and working force sufficient 
to test the sugar content of many thousands of samples of beets in a 
comparatively short tune. One quarter of the farm is devoted each 
year to the sugar beet. The beet in its natural condition is an annual, 
but years of breeding and cultivation have so changed its nature, that 
at present less than 3 per cent of pedigreed plants develop seed at the 
close of the first season; that is, less than 3 per cent tend to revert to 
the original type. Beets known technically as “ mothers are dug in 
the fall and stored during the winter ; if they are planted during the 
spring they will produce seed during the following fall. 

Two radically different varieties are regarded with favor. One, the 
Yilmorin, is of French, and the other, the Klein Wanzleben, of German 
descent. A standard shape, size, and weight have been fixed as indica- 
tive of the best development attained by each variety. When the beets 
are dug in the fall, those which satisfy these standards are stored until 
the following spring and are t hen subjected to chemical analysis. Those 
which come up to a given standard of sugar content are used for grow- 
ing seed, the rest are rejected. The method * of obtaining samples of 
individual beets for analysis is briefly as follows : By means of a special 
instrument a circular hole is bored into each beet from its u tail v towards 
its “head, 1 ’ and approximately half an ounce of pulp is thereby re- 
moved. This is polarized for sugar. If the quantity found exceeds a 
certain limit the hole in the beet is filled with moist clay and the beet is 
then planted as a u mother,” from which a slock of seed is to be 
tyeenred. 

In the fall of 1880, for example, 113.800 beets "were selected and each 
one analyzed during March and April, 1887. About 00,000 fell below 
the chemical standard. The remaining 54,000, which were found to be 
above grade, were planted as “mot hero.* The seed from these 
“mothers” was harvested in the fall of 1887 and drilled in the spring 

# For detailed explanations of methods see Bnllctin No.:27 of the Division of Chem- 
istry of the U. 8, Department of Agriculture, above referred to. 
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of 1888 upon the best land to bo found in the neighborhood of Qued- 
linburg. The drilling was purposely heavy and the date of plant- 
ing late in order to secure large crops of very small beets, known as 
sticklinge. In the spring of 1889 the siicldinge were planted on the 
Dippe farm, and the seed obtained that, fall came upon the market in 
1890. A commercial supply of pedigreed seed thus requires not less 
than four years for its production. 

Other seedsmen had methods which they believed to be quite as reli- 
able as that just described, and other varieties of beets, too, had good 
reputations; hence a demand arose in 1880 for a series of competitive 
trials to furnish official information to sugar farmers. 

Comparative tests of varieties. — Co operative experiments under direc- 
tion of the Halle Station . — After a few years of preliminary work all seeds- 
men who saw fit to take part in competitive trials were invited to meet 
the director of the station at Halle and assist him in arranging the plan 
and conditions of the tests. The expenses of the work were shared by 
the parties interested. For the year ISSS they amounted to more than 
$1,500. 

It was agreed that each seedsman should open his store-houses to the 
station’s officers and indicate the particular stock which he wished to 
place in competition. The officer was to decide whether the stock of seed 
was large enough to give the test a practical and commercial standing. 
The supplies of seed thus secured weio to be distributed by lot among 
farmers selected by Professor Maercker to make experimental tests. The 
seeds were to be known to the experimenters by numbers only. At the 
time of the harvest all merchantable beets of each test were to lie 
counted and weighed in the presence of a station officer, and one beet 
out of every hundred obtained from each test was to be put into a sam- 
ple pile. This insured large samples, in every case exceeding two hun- 
dred beets. The samples were to be packed, sealed, and expressed to 
the station for analysis. 

In 1888 twenty eight different farmers, representing as many different 
sections of the Province of Saxony, took part iu this experiment. 
Twenty dive different lots of seed were put under trial ; these were drawn 
from stocks descended principally from the two varieties, French and 
Clenniut, already mentioned. Crosses of the varieties and seed from other 
stocks made up a small part only of the. total number. Three of the 
farmers had facilities for testing, side by side, all of the twenty-five va- 
rieties, but upon each of the other farms approximately twelve different 
varieties only were seeded. Every variety was submitted to at least 
eleven different experimenters. In other words, each variety of beet 
entered by the seedsmeu for the competition was tested on from eleven 
to twenty farms, and samples of the product of each variety grown on 
each farm were analyzed by the station. 

Arranging the station’s records of results for the year 1888 according 
to the standard of value accepted at th^timo, the variety which stood 
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highest in an average of eleven or more separate tests, contained 15.98 
per cent of sugar, while the lowest variety in the series showed 14,38 
per cent; that is, the difference between the highest and the lowest of 
the different grades was only 1.6 per cent. This was a matter of warm 
congratulation among all interested, and was accepted as proof of the 
thoroughness of the work accomplished, both by seedsmen and by the 
station. 

In 1889 the German Parliament changed the sugar laws, reducing 
the rate levied on the beets to one half the former amount. The income 
to the Government was, however, kept up by imposing a new tax ofJ.4 
cents upon each pound of sugar removed from the factories. The effect 
of this law was to exactly reverse the order of values of the varieties 
tested; those rated last under the old law are now rated among the 
first, ami some of the leaders under the old law are now no longer found 
worthy of further consideration, and have in fact been dropped from 
Professor Maercker's experiments. The causes of these changes in 
value are as follows : 

The high percentages of sugar, characteristic of the German types of 
Yilmorin varieties, are invariably accompanied by relatively small 
cropr> of beets; hence the sugar yields per acre are low, oftentimes lower 
by 20 per cent than similar yields from the Wanzleben varieties. The 
new tax law removes the incentive to sacrifice everything to high sugar 
tests. It forces the French variety from the German farm and gives 
the farmer an opportunity to develop his beet growing in a normal 
directum. 

The standard which now influences German seedsmen is u the high • 
est possible yield of sugar per acre secured in the lowest possible tonnage 
of beets * That under this standard the German varieties ami the 
methods of selection above described are superior, is indicated by 
the facts that (I) without exception the Klein Wanzleben beets have, 
during eight years of comparative testing, yielded invariably the larger 
quantity of sugar per acre; (2) with a decrease in tonnage of beet per 
acre, amounting to more than 25 per cent, an actual increase in the 
yield of sugar, exceeding 5 per cent, has been gained. These results 
apply only to the Wanzleben variety, for with French stocks similar 
treatment resulted in a decrease in the tonnage of beet of 12 per cent 
and a decreased yield of sugar per acre amounting to more than 8 per 
cent. 

Points of especial interest for American experimenters .— From the data 
thus briefly summarized and other experience, it is perhaps safe to say 
that whatever plant may be selected for the American sugar industry, 
beet, sorghum or cane, the stations should see to it that all results of va- 
rietal tests are brought first to the standard of yield of sugar per acre. 
With this standard fixed, the purity of juice and the tonnage of crude 
crop may vary according to business requirements. The publication of 
analytical figures, and breedjqg and selection according to chemical 
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tests alone, may be, under certain conditioiw, advisable ; but as progress 
is made it will doubtless be found that a relatively low-testing mate- 
rial may have a greater practical value than a higher-testing rival. 

Tests made at distant points should not l>e accepted without cor- 
roborative trial. The Viltnorin beet was found unfit for use in Ger- 
many owing to its relatively small crops. In Austria the experimental 
results under Professor Maercker’s own directions demonstrated that 
this variety excelled not only in its percentage of sugar, but also in 
weight of crop, and in all other respects. 

Varietal tests on a single farm have been severely criticised and with 
good reason. The results above quoted illustrate anew the danger in 
drawing conclusions from them. Comparing the different varieties by 
the averages of all the tests of sugar content of each, the highest variety 
was ouly 1.(1 per cent above the lowest. But the different samples of 
a single variety, all grown from the same stock of seed, varied from one 
another by ii per cent of sugar. In other words, differences due to soil, 
climate, cultivation, etc., may exceed all differences properly attributed 
to breeding and selection. For a fair comparison of varieties it is 
necessary to make a large numlH>r of tests and find an approximation 
to the truth in figures representing averages. 

Of the factors which will iutiiteuce the introduction of the sugar in- 
dustry in the Fnited States, soil, climate, water, fuel, and labor are 
matters of locality ; that is. they already exist in tire right combination in 
certain favored places. Machinery and seed, on theeoutrary,aredepend- 
ont upon human ingenuity, knowledge, and perseverance. Inventors, 
draughtsmen, and mechanical engineers have simplified the question of 
suitable machinery for lioth beet anil sorghum sugar extraction and 
have brought matters to a point where a halt can Ik*, called to await 
improvements in other directions, noticeably in seed selection and in 
field work upon growing crops. 
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California Station, Bulletin No. 86. May 17, 1890 (pp. 4). 

Preservative fluids for fresh fruits, E. W. Hilo are, Ph. T>. 
(pp. 3-3). — This article was written as an answer to inquiries regarding 
methods of preserving samples of fruit for exhibition at fairs. In gen- 
eral, the preservative must bo an antiseptic liquid which will neither 
exercise a solvent or softening action upon the skin of the frt it nor 
extract or change its color ; nor differ so in density from the juices ot* 
the trait as to cause the latter to shrink or swell. Alcohol, sugar, 
glycerine, and salt, while useful as preservatives for sown* pm poses, 
do not meet all these conditions. Salicylic acid, boracic acid, sul- 
phurous acid, and bisulphite of soda are recommended as antiseptics 
and the methods of their use described. Attention is called to results 
of investigations by Prof. P. Piebi, of the Koval Viticultnral School, at 
Conegliauo, Italy, with corrosive sublimate (bichloride of mercury) for 
the preservation of grapes. Professor Field's conclusion is, u that grape 
bunches can be best preserved for collections by keeping them immersed 
in a solution of corrosive sublimate, taking special care to trash them 
thoroughly beforehand" The best strength for this solution seems to 
be 4 pro milk. The poisonous nature of this liuid should be taken into 
account. Tests of this preservative are now in progress at the Califor- 
nia Station. 

The sulphur mo of dried fruits, E. W. Hilgard, Pii. I), (pp. 
3, 4).-— A resume of the author’s opinions on this subject, which is of 
considerable importance iu California. The sulphuring of dried fruit 
has two objects: to brighten the color and to prevent the attacks of 
insects. When freshly sliced fruit is treated with sulphurous ackl for 
a short time the effect on the fruit is comparatively slight, aud yet in- 
sects are, to a considerable extent, deterred from touching such fruit 
When, however, as is often the case, fruit is thoroughly sulphured after 
drying, the gas penetrates the entire spongy mass of the fruit, bleach- 
ing it without regard to its quality, injuring its flavor, and, worst of 
all, causing the formation of sulphuric acid in sufficient amount to lie 
injurious to health. This last point is enforced by statements of the 
analyses of sulphured apriedts and prunes, in which a specimen of 
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the former fruit was shown to contain 0.232 per cent of sulphuric acid 
(equivalent to about 25 grains of oil of vitrol per pound) and the latter 
0.34(5 per cent of sulphuric acid (mostly free). In most European coun- 
tries the sale of sulphured fruit is forbidden. California fruit growers 
are advised to make au effort to educate the public taste so that it will 
prefer “healthy, brown, high-flavored fruit to the sickly-tinted, chemi- 
cal-tainted product of the sulphur box/” 

California Station, Bulletin No. 87, June 7, 1890 (pp. 4). 

The conservation of wines, E. W. Hilgard, Ph. 1).— This bulle- 
tin was prepared to combat “irrational prejudices against the treat- 
ment of wines by purely physical means, * such as are commonly em- 
ployed in the wine producing countries of Europe, “especially in those 
in which the prevalence of climatic conditions similar to ours renders 
the conservation of dry wines not fortified a matter of well-recognized 
and acknowledged difficulty." The process of wine heating or “pas- 
teurizing,” direct treatment with an electric current, and the steriliza- 
tion of wine by filtration through porous porcelain, are described and 
discussed, principally by means of quotations from foreign sources. An 
electro-magnetic process devised by I)r. Fraser of San Francisco, is also 
favorably referred to. 

Colorado Station, Bulletin No. 11, April, 1890 (pp. 12). 

$ hoar-beets, 0. h. Inoersoll, M.S.(pp. 3-0).— In Polorado, where 
irrigation is practiced, the conditions of soil aud climate make it easy 
to raise large crops of beets. “ Not only is the total yield heavy, but 
single specimens often grow to wonderful size.” The dry and clear 
weather which prevails in this State in the autumn also favors the 
formation of sugar in the beets. Comparison of climate and other con- 
ditions in Colorado with those of the beet-growing regions in Europe 
is favorable for beet growing in Colorado. Tin* method of culture rec- 
ommended is as follows : 

“(I) Prepare a deep and well-pulverized seed bed. 

“ (2) 8ow in drills 18 to 20 inches apart, so as to admit of horse culture 
between the rows, using from 7 to 8 pouuds of good seed per acre. 

“(3) Irrigate judiciously and keep clear of weeds. Cultivate thor- 
oughly during tlieir early growth. * 

“ (4) Wlieu well up, thin so that there shall be one thrifty plant every 
C or 8 inches (some say 10 or 12), and take care not to injure the plants 
in this process. 

“ (5) Irt cultivation take care to preserve the leaves ami to throw some 
earth on the plants each time. The portion of the beet which grows 
above ground does not contain much sugar. 

“ (C) Harvest whew ripe, and preserve free from frost,” 
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An Average yield of 25 tons per aero in thought to bo a good crop. 

Three methods of extracting sugar from beets are discitsswl, and sug- 
gestions made and quoted as to the practical methods of beet growing 
and sugar making. 

Chemical analyses of sugar-beets, I). O’Brine, P. Sc. (pp. 
7-12). — The experiments with sugar-beets at the station, begun in 1888 
and reported in Bulletin No. 7 (See Experiment Station Jiecord, Vol. I, 
p. 18), were continued in 1889. u In 1889 it was proposed to grow beets 
on poor (unfertilized) soil and on rich (fertilized) soil, and to note the 
difference, if any, in the substances present in the ash, to compare the 
specific gravity of the expressed juice and the per cent of sugar pres- 
ent.” An early frost prevented proposed investigations of the relation 
of the sugar content in the beet to the weight of tops ami of the feed- 
ing value of tops. Five specimens of beets were analyzed, two of 
Silesian, two of Imperial (one of each grown in rich and one in poor 
soil) and one of Vilmorin. The results are stated in tables. The per 
cent of the sugar in the juice was in one case larger and in the other 
smaller in the beet grown in rich soil than in the beet grown in poor soil, 
and the same was true of the water. The per cent of sugar was de- 
termined in sections of specimens of the Silesian and Imperial beets, 
and the results are given in a table, which includes data for the percent, 
ages of grape, cane, and total sugar. The sections were made across 
the beet, 1 inch apart, from the top down. 

The percentage of sugar increased steadily, except in a single case, 
from the top to the lowest section. Determinations of the water and 
nutritive ingredients, and analyses of the ash in the five specimens were 
made. Tn general it was found that the percentage of ash was greater 
in the beets grown on the rich soil, and that the percentages of iron, 
aluminum, calcium, and phosphoric acid in the ash were greater in the 
beets from the poor soil. The specific gravity of the expressed juice of 
the beet was not a correct index to the per cent of sugar present in the 
specimens. There was a somewhat regular increase in sugar content 
from the top of the beet downward. The average per cent of sugar 
present in the experimental crop of 1889 (9.98 per cent) was but little, 
less than iu that of 1888 (10.45 per cent), but the greater yield of beets 
per acre in 1889 more than compensated for the smaller per cent of 
sugar. 

Connecticut State Station, Bulletin No. 103, Kay, 1890 (pp. 14). 

Fertilizers.— T his contains brief statements regarding the duties of 
dealers under the Connecticut fertilizer law; the conditions under which 
gratuitous analyses are made by the station; a list of manufacturers 
who have complied with the provisions of the fertilizer law, with the 
names of the brands for which fees have been paid for the year ending 
May, 1891; the trade values for 1890 of fertilizing ingredients in raw 
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materials and chemicals, as agreed upon by the stations in Connecticut, 
Massachusetts, and New Jersey*, and reports of analyses of nitrate of 
soda, sulphate of ammonia, dried blood, cotton-seed meal, castor pomace, 
sulphate of potash, muriate of potash, cotton-hull ashes, precipitated 
phosphate, dissolved bone-black, ground bone, tankage, sea-weeds, 
sponge, pigeon manure, and iish guanos. 

Florida Station, Bulletin No. 9, April, 1890 (pp. 16). 

Entomological notes, J. C. Neal, M. 1). — Brief notes compiled 
from different sources, including the author’s observations, on the root 
knot worm (Heterodera radieicola ), cut-worms, cotton worm (Aletia 
argillacm ), lioll-worm (Heliothis armigera ), cotton stainer (Dysdercus 
suturellus ), leafy legged plant bug (Leptoglmsm phyltepm), locust cos- 
sus (Conans \ Xy I vn tea | robin i<v , Peck), anisota worm (Anisota senato - 
n«), stinging slug (Logon npercnlaris ), rascal leaferumpler ( Acrobasis 
| Phyceta] nebula) 1 twig gird lor (Onvidcrex cingula! its, Bay.), flea beetle 
(Oraplodera \ Haitian J ehalybvn ), strawberry beetle (Haitian ignite), pro- 
eris worm (Proms ameneaua ). imported cabbage butterfly ( Pieris 
rapa ), and orange scale insects. Directions for preparing various in- 
secticides arc also giveu. 

Iowa Station, Bulletin No. 9, May, 1890 (pp. 50). 

Comparative value of fodder plants and other feeding 
sti ffs, it. 1\ Speer (pp. 343-354).— -In this article attention is called 
to the close competition now existing in the business of farming and to 
the necessity of skill in breeding and feeding animals if satisfactory 
l noth s an? to be obtained. To aid the farmers of Iowa in the adoption 
of better systems of feeding, explanations of the technical terms used 
m the statement of analyses of feeding stuffs are given, together with 
compiled tables showing the percentages of digestible nutrients, and 
pounds of each group of these nutrients per ton for the forage plants 
and other feeding stuffs commonly used in Iowa, and for a few others 
that promise tube of value there; and a table of feeding standards 
(German), with explanations of the utility of such tables and advice re- 
garding the relative value of the different feeding stuffs. 

Iowa Station milk test.— A correction, G. E. Patrick, M. S. 

(p. 355) A correction of some minor errors of statement which had 

crept into an article in Bulletin No. 8 (p. 307) of this station. 

The relative value plan at creameries, G. E. Patrick, M. S. 
(pp. 356-369). 

Preserving milk samples for testing . — “The pooling system of purchas- 
ing milk, now universally practiced at separator creameries, is defensible 
only on grounds of expediency, as a makeshift to be endured only until 
a tatter system shall be developed. It makes no pretense to .justice 
in its treatment of the individual patron $ it places a premium on quantity 
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rather than quality and even at the expense of the latter ; it drives pa- 
trons possessing rich-milk dairy herds and those who feed liberally and 
intelligently into private dairying ; it tempts the short-sighted and cun- 
ning into dishonest practices ; and tends in every way to demoralize the 
creamery industry. 

“The relative value plan, /, e . that of paying each patron according 
to the quality as well as the quantity of his milk, is sure sooner or later 
to supplant the present irrational system. The difficulty is the large 
amount of work supposed to be of necessity incident to it.” A just ays* 
tern would require that all the milk received at the creamery should be 
sampled, tested, and valued. Under ordinary conditions so much time 
and labor would be required as to make i f impracticable, but as the result 
of the experimental inquiries reported in this bulletin the author pro. 
poses a plan by which, in his belief, a large amount of labor can be 
avoided. It may be outlined as follows : 

“Put the daily sample for each patron in amount proportional to his 
daily deliveries, successively, as taken at the weigh tank, into a recep- 
tacle containing a small amount of some efficient preservative which 
will not interfere with the subsequent testing of the composite sample, 
and after a certain number of days— say seven or ten — ascertain by a 
single test the average quality of the patron's delivery for that period.” 
Objections to this plan are considered, and details of experiments are 
given lor finding a preserving agent and testing its value. 

“The method employed for testing the milk, fresh and preserved, is 
that described in Bulletin No. Hof the station, under the name of 6 The 
Iowa Station Milk Test 7 (See Experiment Station itecord, VoJ. II, p. 
52). It is quite likely that any preservative whose presence dot's not 
interfere witli the working of this test may be used without hindrance 
in the method of Short — but in the absence of trials no positive state- 
ment can be made.” Tor the preserving agent three qualities are 
essential: 

“(1) It must be an efficient preservative, holding unchanged the. fat 
content of the milk for the desired length of time. 

“(2) It must keep the sample in good mechanical condition, L & it 
must neither curdle the milk nor allow curdling to take place, nor allow" 
the cream which rises in the sample to form a tough pellicle, difficult of 
uniform distribution throughout the liquid by gentle agitation. 

“ (3) It must not interfere with the working of the method by which 
the milk is to be tested.” 

Iu the trials here reported the agents, alone or in combination, giving 
a more or less encouraging result are: carbolic acid, salicylic acid, sali- 
cylate of soda, benzoate of soda, boric acid, mercuric chloride (corro- 
sive sublimate), arsenic acid, arsenious acid, and alcohol. “Of this list 
the only ones that have proved in all respects satisfactory are those con- 
taining mercuric* chloride and these have iu variably been almost peribet 
in their performance,” 
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Mercuric chloride was dissolved iu water auu the concentrated solu- 
tion colored with “ aniline rose pink, 3 B.” This solution and one 
containing common salt and holding more of the mercuric chloride but 
colored as deeply as the first, were used as preservatives. Samples of 
milk to which these were added were kept in the laboratory from seven 
to thirty-three days at a temperature varying from 55° to 75° Fall. 
The percentages of fat were determined at the beginning and eud of 
each trjal. Fourteen trials were made with the first and eleven with 
the second solution. The results, given in detail, imply that 10 to 15 
grains of mercuric cblori le are sufficient to preserve 200 to 400 cubic 
centimeters (one fifth to two fifths of a quart) of milk iu a warm room 
iu winter so that the determination of fat by the author’s method is not 
interfered with. A serious objection to the use of the corrosive sub- 
limate is that it is a violent poison. For this reason the author does not 
care to recommend its general use iu creameries, and hopes that in the 
future some harmless preservative will be found. A plan for the prac- 
ticable application of the authors method is given in detail. It is now 
being used in a creamery at Brandon, Iowa. 

Table of relatin' calves . — To facilitate the adoption of the relative 
value plan a table is given which may be used iu calculating the prices 
of milk per 100 pounds, with directions for the use of the table. This 
table is similar to that published iu Bulletin No. 10 of the Vermont Sta- 
tion. 

Plum cpuculio and flum uoi geu, 0. 1\ Gillette, M. S. (pp. 
370-388). 

Plum ctirculio (Conotrachelus nen nphar ^—Observations by the author 
in 1 889 with reference to the breeding of this insect iu Iowa are re- 
ported. The results agree with those of other observers in showing 
that “the ourculio is not double brooded in Iowa, but the eggs deposited 
late in July ami August are from belated females/’ A tabulated record 
is given of the fruit injured by the eureuiio on trees of four imported 
and seven native varieties of plums. The per cent of fruits injured iu 
the case of the imported varieties varied from 14 to 00 and averaged 
40.8 ; for the native varieties it varied from 2.5 to 23.8 and averaged 
0.6. Analyses of specimens of five varieties of plums, made by the 
station chemist, are recorded, which show percentages of water varying 
from 75.3 to 85.5. In connection with the observations ou the ourculio, 
these analyses indicate that “the succulent, quick growing plums are 
uot less attacked thau slow-growing varieties.” 

Observations of the action of the ourculio on the Duchess apple arc 
also reported, and the eureuiio parasite ( Sigalphm eurculioms) is illus- 
trated and briefly described. 

Records of two applications of Iiondou purple (May 4 ami 11) indicate 
that “ although not made at the times best suited to destroy the cur- 
eulio, they apparently gave a protection of 44 per cent against the 
ravages of this insect.” 
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Plum gouger (Coccotorus prunicida , Walsh), — This includes a brief 
illustrated description of this insect and an account of its life history, 
with special reference to observations by the author 5 a record of exper- 
iments with London purple for this insect; and brief notes on Sigalphus 
canadensis, a parasite which was observed to prey on the gouger. The 
following summary is taken from the bulletin : 

(1) The guugor appeals upon the trees much earlier in the spring thsu (loos the 
curculio. 

(2) The gouger is much more injurious than the curculio to native plutus on the 
grounds of the Iowa Agricultural College. 

(3) The gouger very much prefers the native to the domestic varieties. 

(4) The examination of over twenty-four thousand native plums, from not less than 
eighteen different trees of many varieties, showed a little over 27 per cent of their 
fruit to he injured by the gouger. 

(T>) The gougers take no food in the fall after emerging from the plums. 

((>) The gouger has at least one parasite that preys upon it while in the pupa state. 
The parasite is Siijalph ns am ad ni sis. 

(7) The season’s experiments indicate that London purple, as recommended for the 
destruction of the curculio, is of little value for the destruction of the gouger. 

(8) The gouger is not able to como to maturity in frnjfc that falls from the trees bit- 
fore the middle of July. 

(9) Fruit infested by the gouger docs not ripen or fall prematurely. 

(10) About 26 per cent of the punctures of the gouger result in the production of a 
beetle. 

(11) Jarring the tiees, collecting the beetles, and gathering stung fruit from the 
trees before the 1st of August are the best remedies at present known for the gouger. 

London purple for plum-trees.— As the result of his experiments the 
author holds that 1 pound of London purple to 240 gallons of water makes 
a solution sufficiently strong as an insecticide and safe to use on plum- 
trees. 

Massachusetts Hatch Station, Bulletin Ho. 8, April, 1890 (pp. 24). 

Greenhouse heating— steam versus hot water, S. T. May- 
nard, B. 8 . (pp. 3-5). — A careful repetition of the experiments reported 
in Bulletins Nos. 4and 0 of this station (See Experiment Station Record, 
Vol. I, pp. 82 and 225) confirmed the results previously obtained in 
favor of the hot-water system. The two greenhouses are alike ex- 
cept that one is heated by hot water and the other by steam. From 
December 1, 1889, to March 18, 1890, for the hot- water boiler 0,398 
pounds of coal were consumed to maintain an average temperature of 
49.74° Fall.; for the steam-boiler 9,784 pounds of coal were consumed 
to maintain an average temperature of 48.39° Fah. Objections to tbe 
experiments are considered and the correctness of tbe conclusions is 
maintained. Thermometric observations of “sun temperatures ” in the 
two houses are eited. 

Observations on peach ykluows, S. T. Maynard, B. S. (pp. 0 - 12 , 
illustrated). — In New England jieach trees do not generally maintain 
healthy growth beyond the age of six to teu years. The chief diffi- 
culties are cold and tbe disease called “ yellows/ Whether this die- 
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ease is due to a specific germ or microbe is not settled. It may be of 
a similar nature to pear blight and other kindred diseases, and perhaps 
the same as that which often destroys the wild cherry, wild plum, and 
sweet birch. There is no evidence that it is contagious. The symptoms 
of this disease are briefly stated, and reference is made to previously 
reported experiments in a small peach orchard on the college grounds 
by Professors (ioessniann ami Penhallow and the author. The condi- 
tions favorable to this disease are believed by the author to be im- 
proper food supply, ami injuries by cold, by the peach borer (* Eyeria 
cjritiosa ), and by any accident which reduces the vigor of the tree. 

(1) Food supply Iu almost every case investigated where the trees 
are neglected and the food supply ts small, the trees soon die, many of 
them showing unmistakable signs of the yellows, while where the food 
supply is abundant and of a kind suited to perfect development the 
growth is vigorous and healthy, and the trees often live from fifteen to 
twenty years. 

44 Too large an amount of nitrogenous manure, especially if applied so 
that the trees do not get the benefit of it early in the* season, results in 
a late, immature growth of wood, that is often seriously injured by cold 
during the winters, and this is followed the next season by sigus of the 
yellows. 

44 The fertilizers recommended are eqmfl quantities of muriate of pot- 
ash and nitrate of soda, with about four times the weight of Hue ground 
bone, applied m March or April, from 5 to 10 pounds to the tree, ac- 
cording to size. Wood ashes 5 pounds, ground bone 2 pounds, with 
from one half to one pound of nitrate of soda to each medium sized 
tree, will also prove very satisfactory. If the land is poor, containing 
little organic matter, a liberal dressing of stable manure may be applied 
in the fall; but if the laud is not eery poor, chemical manures will give 
better results. All manures or chemical fertilizers should be applied so 
that the trees may get the lienefii of them early in the season. If very 
soluble, they should be put on in March or April, but stable manure or 
ground bone should be put on in the fall.* 

(2) Injury try ce/rf, borers , and accident . — When a late growth of the 
trees occurs from any cause, as from too much nitrogenous manure ap- 
plied late in the season, or from a warm, late fall, the action of frost 
during the winter often breaks the tissues in such a manner that they 
can not be repaired during* the next season’s growth, and dead places 
are often found on the trunk and main branches. These conditions are 
very common in trees from eight to ten years old in most orchards of 
New England. Injuries of a very similar appearance more frequently 
occur as results of a decay of the tissues about the holes made by the 
peach borer. The question is suggested whether these and other in- 
juries result in the yellows, and observations are cited which imply 
that they do. 

8219 — No. 3 2 
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HOW FAR MAY A COW BE TUBERCULOUS BEFORE HER MILK BE- 
COMES DANGEROUS AS AN ARTICLE OF FOOD? If. C. ERNST, M. D. 
(pp. 13-24). — 1 This is a preliminary report on investigations undertaken 
under tbe auspices of the Massachusetts Society for Promoting Agri- 
culture. The infectious character of tuberculosis is discussed with spe- 
cial reference to the question whether the milk from cows with no defi- 
nite lesion of the udder can be shown to contain the virus of tuber- 
culosis. It is urged that, “ as is well known, one seventh of the human 
race approximately perish from this disease.’’ Among the means by 
which the virus is spread u are undoubtedly the excreta — more espe- 
cially the sputum — from persons affected with the disease,*’ and 
u the ingestion of food materials coining from the domestic animals, 
especially the flesh and milk of cattle.” Experiments were conducted 
by the author with cows especially selected and kept in frame build- 
ings which were in a healthy locality and had been very carefully 
cleaned and disinfected. Only the main features of the experiments 
are reported in this bulletin.* 

All of the inoculation experiments and most of the microscopic work have been 
(lone in the bacteriological laboratory of the Harvuid Medical School, some of tbe 
microscopic work at tbe Society's laboratory in Boston, whilst the feeding experi- 
ments have boon done ami tbe experimental animals have been kept at a farm in tbe 
country devoted to this especial purpose, and situated among the healthiest possible 
surroundings. Nothing has been set-down as the icsult of microscopic ohser\ at ion 
that I have not myself verified, and every portion of the woik has been carried out 
under tbe most exacting coudi l ions and with every possible precaution against con- 
tamination. * * * The observations have been carried t>u over a long space of 

time, and were made as follows; The milk was taken from tbe cow in the morning 
or evening, as the case niiglir be— the udders ami teats having just been thoroughly 
cleaned. Tbe receptacle was an Erlemm*yor flask. stoppered with cotton wool and 
thoroughly sterilized by beat. The specimen was taken at once in tbe laboratory, 
there placed in eonica! glasses, wit li ground-glass covers- the v bole of these having 
been carefully cleansed beforehand — and limn allowed to stand in a clean refrigerator 
for twcnty-foii r to forty-eight hours, and sometimes for seventy-two hours. 

At the end of that time fiom ten to twenty cover-glass preparations were made 
from various parts of the milk or cream. Those were stained after Ehrlich’s twenty- 
four-hour method, with fuchsin and methylene blue as a contrast color, and then 
searched with an immersion lens. 

[The examination was completed foT one hundred and fourteen samples of milk from 
thirty-six cows,] all of them presenting more or less distinct signs of t ulwrculosis of 
the lungs or elsewhere, hut none of them having marked signs of disease of the udder 
of any kind. Of these samples of milk there were, found seventeen in which the 
bacilli of tuberculosis were distinctly present; that is to say, the actual virus was 
seen in 10 [nearly la] percent of the samples of tnflk examined. These seventeen 
samples of infectious milk came from ten different cows, showing a percentage of de- 
tected infectiousness of 27.7 pci cent. ~ 

These percentages are thought by tbe author to be clearly within 
the limit* of accuracy, since the amount of dilution greatly diminishes 

* The details maybe found in the Transaction* of the Association of American 
Physicians, Vol. IV, 1S89. Austin Peters, J). V, 8., veterinarian of the Maasocbnaetta 
Society for Promoting Agriculture, Dr. Henry Jackson, and Laugdon Frothingl) am 
were associated with the author in this work. 
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the probability of their being found at all. That is to say, as the result 
of microscopic examination of the milk of these cows, which were tuber- 
culous but showed no marked signs of disease of the udders, it appeared 
that the milk of more than one fourth of the cows and more than one 
seventh of all the samples of milk contained the bacilli of tuberculosis. 

Other interesting facts shown by the experiments are that the cream 
alter rising is quite as likely to be infectious as the milk ; the bacilli arc 
present with a fair degree of constancy ; the bacilli if present at all in 
the udder are not washed out entirely in the first part of the milking, 
but may be present in any portion of the milk, and even after the 
milking, the bacilli may be supposed to be pretty evenly distributed in 
all parts of the udder. 

inoculation experiments were made with rabbits and guinea-pigs. 
The milk of seven cows out of the fourteen used for the purpose was 
thus shown to be infectious. Microscopic examination of material from 
calves fed ou milk from cows affected with tuberculosis, revealed infec- 
tion m five out of twehe eases in which positive results were obtained. 
In similar experiments with pigs results showing infection were ob- 
tained in two out of five eases. 

The following conclusions are drawn at this stage of the work : “ (1) 
Emphatically, that, the milk from cows affected with tuberculosis iu 
any part of the body max contain the virus of the disease. ( 2 ) That 
the virus is present whether there is disease of the udder or not. (8) 
That there is no ground for the assertion that there must be a lesion of 
the udder before the milk can contain the infection of tuberculosis. (4) 
That, on the contrary, the bacilli of tuberculosis are present and active 
m a very large proportion of cases iu the milk of cows affected with 
tuberculosis but with no discoverable lesion of* the udder.'* 

Massachusetts Hatch Station, Special Bulletin, May, 1890 (pp. 44). 

On the most profitable use of commercial manures. — A 
translation by Prof. Charles Wellington of an article by Prof. Paul 
Wagner, director of the agricultural experiment station at Darmstadt, 
Germany. 


Michigan Station, Bulletin No. 60, April, 1890 (pp. 10). 

Feeding pigs of different breeds, E. Davenport, M. S. (pp. 
3-7). — This experiment was a duplicate of a similar test made at the 
college in 1888, “ which was undertaken at the request of leading breed- 
ers, with a hope that it would give some evidence as to the comparative 
value of some of our breeds of swine for pork production/’ Two bar- 
row pigs of each of the Duroc- Jersey, Berkshire, and Polaud-China 
breeds were fed one hundred and sixty-eight days, from duly l(i, 1889, 
to December 81, 1889. The food consisted of “equal parts of coru and 
oats ground together and mixed with twice its weight of Hue middlings/’ 
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except that during two periods of uiue and seven days line middlings 
alone were fed. The pigs were weighed every lourteeu days during the 
experiment. 

Details are given in two tables, and a recapitulation of results of a 
similar experiment, m 1888 in a third table, from which the following is 
compiled. The figures for total feed consumed, weights of animals, and 
gains in weight are for two animals in each case. 

Summary of experiment* of and 1SSU with pty* of different breed*. 


DuroC't . 
im .... 

1889 

JWkHbirvh 
1888 .... 

188 D-. . 

Poland* • 

1888 

1889 

The detailed figures for the experiment of 1881) show the weights of 
animals and apparent gains in weight, weights of food consumed, ap- 
parent daily gaiu, and feed for 1 pound of gain for each fortnightly 
period. They show wide, irregularities (doubtless attributable in the 
main to differences due to the individuality of the animals and to the 
weights of the contents of the alimentary canal). In general, the gaiu 
in live weight for a given amount of food decreases with the age of the 
animals, as has been found to be the ease in other experiments. 

The results of weighings of the different parts of the animals when 
slaughtered— viscera, liver, lungs, heart, kidneys, tongue, and “ weigh- 
lard,” are given. 

The following are among the points to which attention is especially 
directed in the summary of results of the exi>eriment of 1889 : 

There is a great difference in the shrinkage iu live weights of the 
different lots before slaughtering. There axe no less thau three weights 
that might be made the basis on which to compute the profits of feeding, 
viz. : (1) the live weight at the close of feeding ; (2) the live weight 
after shrinking twenty lour hours; (8) the dressed weight, each giving 
an indeiteudent and different result. The experiment has to do with 
(jainx, not total weights, and while the shrunk ami dressed imylitx 
an*, known, the shrunk and dressed tjaim iiro not known, ami (amid 
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be only approximately computed, however desirable they may be. 
Could the shrinkage be properly accounted for much of the apparent 
difference iti feeding ability would disappear. The proportions of 
dressed weight to shrunk live weight do not vary greatly except in one 
case. 

Had the experiment terminated a month before, the consumption of 
food for each pound of gain would have been greatly different and alto- 
gether more uniform, as between the breeds, viz., Du rocs 4.57, Berk- 
shires 4.84, and Polands 5.15. The Polands were past their best, and 
the Berksliires improving but slowly, while the Duroes showed every 
sign of being able to feed much longer at the end of the experiment. 

The meat of the different breeds was cooked and was tested by a 
number of persons, and it was their “unanimous opinion” that the 
meat of the animals which were making the greatest gains was sweeter 
and tenderei than that from the others. u One of the most important 
questions suggested is believed to be the one of the possible relation 
between the, quality of meat and the condition of growth of the animal 
at the lime of slaughter. If an animal should be slaughtered while still 
making good gains let us know it.” 

[On the whole these experiments do not answer the specific question 
as to relative merits of the br« eds for which an answer was desired by 
the “ leading breeders.” Indeed, as urged by the author, and for other 
reasons, such trials in the nature of the ease can not answer questions 
which involve conditions so complicated. 

The differences in individuality of the animals require tests with 
large liumliers of each breed. The effects of different foods and methods 
of feeding, the rapidity of growth, the character of the product, and 
other factors are important. And to get accurate data regarding the 
effects of the food, the variations in live weight of the animals, due to 
differences in the contents of the alimentary canal, must be eliminated. 
The latter from the meconium at birth, to the water and more or less 
completely digested food and food residue at time of slaughter, are sub- 
ject to notable variations. Two plans are available for the solution of 
the questions. One consists in feeding experiments with a large num- 
ber of animals, in which weighings and analysis shall be made of the 
different parts and organs at the beginning and the end of each trial, 
and of food and undigested residue. These may be carried out with 
sufficient detail and thoroughness to bring decidedly useful results. 
The other is by more refined methods, which are employed with the 
respiration apparatus. These are requisite for the highest accuracy of 
results.) 

Tests ok varieties of vegetables, E. Davenport, M. S. (pp. 
8-10),— Tabulated notes on 37 varieties of potatoes, 0 of carrots, 7 of 
mangels, 2 of beets, 5 of rntabagas, and 14 of silage corn. The notes 
on the potatoes include estimates on a scale of 10 of the color, grain, 
mealiness, and flavor of the different varieties as tested by eight dif* 
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feront families. It i s found at this station, as elsewhere, that the 
smaller sorts of corn, .yielding a relatively large proportion of ears, 
are better for silage tlmn the large, watery varieties destitute of ears. 

Michigan Station; Bulletin No. 61, April, 1890 (pp. 8). 

Foul brood, A. J. Oook, M. S. — This includes popular accounts of 
fungoid diseases and bacteria in general, and of the species Barilla# 
alvei , causing foul brood in bees, the symptoms of the disease, and sug- 
gestions as to its prevention or cure. “It goes without saying that we 
should be very careful not to introduce combs or honey from diseased 
colonies into our apiaries, or permit our bees to gain access to such 
comb or honey; neither is it best to get bees from foul brood apiaries, 
for though it would seem that the bees can not convey the malady, yet 
it might come in comb or honey. For like reason, in ease foul brood 
comes into our bee yards, we must quarantine all diseased colonies, and 
spare no pains to prevent the bees from healthy colonies getting either 
at the honey or comb from the foul -brood hives/* 

Burning or burying all diseased colonies is not deemed necessary to 
control the disease. Dilute solutions of salicylic acid and of carbolic 
acid have been successfully used. “ If the bees are simply run into 
clean, untainted hives, either upon foundation or empty frames, they 
escape the disease and are cured.” 

There is also a brief account of a “ nameless l>ee disease/ 7 which at- 
tacks mature bees, causing them to “ look black because ofloss of hair, 
much as do robber bees or old bees in spring, and to frequently make 
strange motions in front of the hives, as though dancing or in convul- 
sions. This disease is also supposed to be due to a fungus (Bacillus (jaij- 
tonif), and apparently inoculation (tomes through the queen, for the 
malady disappears when a healthy queen is substituted for a diseased 
one. “ It is also reported ” that if the diseased bees have access loan 
u abundance of salt water placed near the hives” they will be cured. 

Michigan Station, Bulletin No. 62, May, 1890 (pp. 8). 

The English sparrow, C. B. Cook, B. tt. (illustrated).-— This eon- 
tains brief accounts of the injuries indicted by the English sparrow 
(Passer dvmesticus), descriptions of this bird and of species of birds 
which are liable to be mistaken for the sparrow, and suggestions as to 
means for the repression of this pest. In Michigan a bounty of 3 cents 
is paid for each sparrow’s head delivered to a town clerk, but m many 
of these officials are not able to distinguish a sparrow’s head from that 
of a linnet or thrush or other valuable bird, the law seems to have pro- 
moted an indiscriminate slaughter of useful birds. “It is hoped that 
the descriptions and illustrations of this bulletin will enable any town 
clerk to identify the birds.” Should my clerk still be in doubt, he is 
invited to send the birds to the station for identification. 
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Nebraska Station, Bulletin No. 13, April, 1890 (pp. 81). 

Experiments in the culture of tiik sugar beet in Nebraska, 
H. H. Nicholson, M. A., and Kachel Lloyd, Ph. D.— In 1872, 
beets raised on the farm of the Industrial College for stock feeding, 
were found by analysis to contain over 15 per cent of sugar. Appar- 
ently no further investigations in this line were made in Nebraska until 
the spring of 1888, when a systematic experiment was begun by per- 
sons in and near Grand Island, to find whether beets could be raised in 
that locality with sufficient, sugar content to warrant the investment of 
capital in a sugar plant at that place. The results of the experiment, 
including those of analyses at the station and elsewhere, were so satis- 
factory, that in 1889 the station undertook to carry on investigations in 
this line throughout the State. Farmers planting either sugar-beets 
or sugar cane in 1889 were requested to report to the station re- 
garding, (l) kind and variety of seed planted, (a) sugar-beet, (b) sugar- 
cane; (2) number of acres planted; f.i) date of planting; (4) kind of 
soil; (5) method of cultivation; (fi) time of harvesting, yield per acre; 
(7) cost per acre, price per ton at factory ; (8) kind of season. Seeds of 
Lane’s Imperial and Vilmorin varieties of sugar-l)eets were distributed 
among farmers in different parts of the State, and other varieties were 
also tested in some places. The station co-operated also with the State 
Bureau of Labor and Statistics, which furnished beets for analysis. 
Analyses of one hundred and sixty -six specimen beets, grown by over 
sixty different persons, in thirty-seven counties, representing all sec- 
tions of the State, are reported in detail in the bulletin and summarized 
in a table filling nearly six closely printed pages. Besides Vilmorin and 
Lane’s Imperial the following \arieties were analyzed: Percy’s White, 
White Sugar, Improved Imperial, Silesian, ami Wanzleben. In some 
cases ten specimens ami in others only one was taken for analysis from 
each experiment. The time of planting ranged from April 4 to dune 15, 
but was usually in the early part of May. The crop was harvested in 
October. Almost all the experiments were on loamy soil. Apparently 
little attention was paid to methods of cultivation. The data given in 
the table, include the name and post-office address of grower, variety of 
beets, time of planting and harvesting, kind of soil, amount of cultiva- 
tion, average temperature and rain fall, and unmber of rainy days for 
each month of the season of growth, weight of the beet aualyzed, total 
solids, per cent of sugar (sucrose ami glucose), ami purity. The fol- 
lowing explanations of some of the terms used in the table are taken 
from the bulletin : 

In the column “total solid*'’ is written the entire amount of solid matter, sugar, 
ami other substances in tUO parts of the juice. Under “ per cent of sugar” are two 
columns : the one “ sucrose,” the other “glucose.” The figures indicate the amount 
of each iu 100 parts of juice. By sucrose is meant onr ordinary crystallizable sugar; 
by glucose we mean a less sweet sugar. Iu the column marked “ purity ” is recorded 
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the percentage of sucrose in the online amount of solid matter in the juice. To illus- 
trate: Beet number 130, grown by Henry Nagle, Antelope County, gives the follow- 
ing record: total solids, 23 7; sucrose, 22.08 ; glucose, 0.3* ; purity, 9:1. This means 
that in ©very 100 parts of the juice of this beet there were 23.7 parts of solid matter. 
This solid matter is composed of— Riicrose, 22.08 parts ; glucose, 0.38 parts; solids (not 
sugar), 1.24 parts : total, 23.70 parts. That is, 93 per cent of all the solids is sucrose. 

The importance of climate as a factor in the cultivation of sugar-beets 
led to the collating of information regarding the climatic conditions 
essential to the production of sugar-beets in Europe and comparisons 
with similar data obtained from different parts of Nebraska. 

A summary of the climatic conditions prevailing in Europe where 
sugar-beets are raised, is reprinted from Special Report No. 28 of the 
United States Department of Agriculture. Sugar-beet culture in Eu- 
rope prevails largely in the north. Though the quantity of rain-fall is 
greater in the south, yet vegetation in that section suffers more from 
lack of moisture than in the north. This lias been explained as the 
result of the more rapid evaporation of moisture in the south, due to a 
higher temperature, more direct sunlight, and a less number of rainy 
days. A chart of the temperature and rain fall curves for the summer 
months in the beet-growing districts of Europe is given, as well as a 
table* and charts of the temperature and rain fall for the same months 
in Nebraska, compiled from the records of the Nebraska weather service 
and the meteorological department of the station. a Statistics from 
forty counties in the State are thus presented, extending over periods 
of from one to eighteen years.” 

A comparison of these results with those of the sugar- growing districts of Europe, 
and with those climatic conditions apparently required for successful sugar produc- 
tion, shows a close correspondence. In the sugar-producing districts of Europe the 
average monthly temperature for the months of May, June, July, August, and Sep- 
tember does not rise above 70 J Fall, nor fall below 50- Fall., whilst the average 
monthly rain fall for the same period of time does not fall below 1.5 inches nor rise 
above 4 inches. The conditions required for successful culture in Europe, asgiveu by 
liriem, are, in general, comparatively dry and warm spring months during the time 
for preparation of soil, planting, and cultivating the crop; moderate temperature; 
abundant and frequent rains (luring the summer, the time for the ultimate develop- 
ment of the crop and its valuable constituents : cool and dry fall, the time for ripen- 
ing, harvesting, and storing the crop. 

The average monthly temperature of Nebraska for the months of May, June, July, 
August, and September ranges between 58.9° Fall, in May to 75^ Fall, in July, fail- 
ing to 62.3° in September, with an average of G9.5° Fall, for the five months ; aslight 
increase of temperature over that prevailing in Europe. 

The average monthly rain -fall in Nebraska for the same months ranges from 3.74 
inches in May to 4.2 inches in July, falling to 2.14 inches in September, with a sum- 
mer average of 3,31 iuohes. It will be noticed that rain-fall aud temperature for cor- 
responding periods of time is slightly higher in Nebraska than in the sugar-beet dis- 
tricts of Europe. 

Appended is a chart of the temperature and rain-fall in Nebraska, on which is 
placed for comparison the curves of temperature and rain-fall of the sugar-producing 
districts in Europe. 

These curves show plainly that our temperatnre aud rain-fall are both somewhat 
higher than in Europe; they also show that these two factors are more closely cor- 
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related, increasing and decreasing together more evenly* It is possible Unit In this 
correlation, within certain limits, we may find a more Important factor in the solution 
of the sugar problem in this State than is found in the limited range of temperature 
and rain-fall in Europe, Only continued experiment and observation can determine 
this point. 

The distribution of this rain-fall through the months in question is in- 
dicated in a table giving the number of rainy days in each of the months, 
at stations of the Nebraska weather service in thirty-three counties. 
For purposes of comparison a tabulated statement is given of the num- 
ber of rainy days in each of the summer months in the sugar-beet dis- 
trict of Belgium, as compiled by Professor McMnrtrie in the report of 
this Department above referred to. 

Slated briefly, our rain-fall in greater than it. is in the sugar districts of Europe, nnd 
falls in ftswer days ; onr temperature is slightly higher, bat is closely correlated to 
the rain-fall ; both rain fall and temperature decrease m September, a condition that 
in itself is conducive to the formation of sugar in the beet ; the numherof sunny days 
*ih about one third greater here than there. How these modifications of essential con- 
ditions will affect the sugar content of beets must be determined by continued ex- 
periment in various parts of the State in the raising of beets from good seed and 
under the best conditions of culture. 

Sugar content . — Probably the most important factor, in the estimation of one who is 
looking forward to the raising of sugar-beets as a possible business, is the amount of 
sugar found in the beets raised in Nebraska during this year. 

An examination of the column headed sucrose (Table I) shows that, the sugar con- 
tent, varies, to a marked extent, from 2 to 22.28 per cent. Out of the one hundred 
and sixty-six samples of beets analyzed there are sixty-one in which the sugar con- 
tent, is 12 per cent and over. As has been already intimated, tlio beets that are rich 
in sugar do not represent any one particularly favored locality, hut may he looked 
upon as fairly representing the entire Stab*, as far as differences in soil and in cli- 
matic, conditions are concerned. 

Since it is very important to secure the greatest possible uniformity 
in the sugar content of beets, the conditions deemed essential to secure 
this end in those countries where the sugar-beet industry is most highly 
developed are compared with the conditions under which the beets 
were grown in the experiments in Nebraska. In France and Germany 
the seed used is produced from beets rich in sugar content ami grown 
in the locality where it is to be planted. As early a date of planting as 
the temperature of the soil will allow is necessary. From the selection 
of the seed to the harvesting of the crop the greatest care ami skill are 
employed to obtain beets rich in sugar and uniform in quality. In Ne- 
braska, on the other hand, the seed, while not necessarily poor, was, m 
nearly every case, used without reference to its adaptability to soil or 
climate. The time of planting, as before stated, ranged from April 4 
to June 15. Not only were most of the growers unacquainted with the 
best methods of sugar-beet culture, but iu many cases ordinary cultiva- 
tion was only sparingly given. The only exception to these conditions 
was iu the case of the farmers about Grand Island. The results of 
their experienee and knowledge may be seen in the uniformly high per- 
centages of sugar in their beets. In the experiments reported from 
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twenty counties the total solids in the juice ranged from 14.7 to 23.7 
percent; the sucrose from 12.10 to 22.08 per cent ; the glucose from 
0.006 to 0.87 per cent, and purity from 53 to 04 per cent. The percent- 
age of total solids in the nine samples from Grand Island was in one 
case 17, in the others 23.7. The sucrose ranged from 13.52 to 21.41 per 
cent ; the glucose from 0.08 to 0.296 per cent ; and the coefficient of 
purity from 59 to 90. 

Seed , cultivation, and manuring . — It appears from the table that practi- 
cally only two varieties — Lane’s Imperial and Viltnorin — produced beets 
of a high sugar content, and that most of the beets were of the latter 
variety. The beets of small size and light weight were richest in sugar. 
Conversely, with richness in sugar we find small beets and light weight. 
Of the sixty one beets whoso juice contained over 12 per cent of sugar, 
only sixteen weighed as much as two pounds each. “Experience lias 
shown that a beet of regular form, rather long and tapering, is, other 
things being equal, best adapted to the production of sugar.” Illustra- 
tions arc given of a large, coarse, woody beet containing a small percent- 
age of sugar, and of a small, smooth beet with a long, tapering body, 
belonging to a variety the average sugar content of which is high. 

A tabular statement of the analyses of certain German, French, and 
Nebraska soils is given to illustrate the fact, now well known, that meth- 
ods of cultivation are of much greater importance than the chemical 
composition of soils in the growing of sugar-beets. u Deep, mellow, 
well-drained soils are theoretically the best for beet-sugar growing. 
Such soils are easily permeable by air and moisture ; are readily affected 
by drought; and offer but little resistance tothedownward growth of the 
root. Heavy clay soils, and new and very rich soils that are underlaid by 
a stratum which does not permit the surplus water to drain off readily, 
are not well adapted to the production of sugar-beets for sugar.” 

A loamy soil, usually sandy loam, was generally used for sugar-beets 
iu Nebraska in 1889, and the grower is recommended to plant on old, 
cultivated, light soils. Deep plowing and thorough pulverization, /. e. 
“garden cultivation,” is required to produce beets rich in sugar. 

The best methods of cultivation and manuring for sugar-beets in Ne- 
braska must be learned by experience, but in gaining this experience 
the authors wisely think we should take advantage of what has beeu 
done in this line in Europe. To give the farmers in Nebraska informa- 
tion concerning the methods of sugar-beet culture abroad, extracts from 
Special Report 28, of this Department, are given at considerable 
length. 

Yield and omt . — Inasmuch as no definite information from Nebraska 
farmers on these points was available, experience in California is cited. 
Instances are given in which the profit per acre ranged from $37 to $69. 

It is recommended that “ during the coming season those interested 
iq the sugar-beet question, who plant seed, shall in all cases plant meas- 
ured plats, one tenth, one half, or one-acre lots. Then by keeping an 
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accurate account of all time and labor applied to the crop and a record 
of the quantity of beets raised we cun approximate very closely next 
year to cost, yield, and profit, when beets are cultivated on a large 
scale as a matter of business.” 

A map of Nebraska is given showing the distribution of the beefc-cult- 
nre experiments in that State. The bulletin also contains the text of 
an .act of the State legislature approved March 19, 1 889, for the en- 
couragement ot the manufacture of sugar, and of a bill lately introduced 
into Congress for the promotion of the sugar-beet industry. The for- 
mer provides for a bounty of 1 cent per pound on sugar “from beets, 
sorghum, or other sugar-yielding canes or plants, grown in Nebraska, 
which contains at least 10 per cent of crystallized sugar.” 

In an appendix to t he bulletin the co operation of all persous in the 
State who are interested in the sugar-beet industry is solicited. The 
station will distribute seed to a limited extent, and analyze beets sent 
with definite answers to its circular of inquiry. 

Nebraska Station, Bulletin No. 14, June 7, 1890 (pp. 149). 

Insects injurious to voi no trees on thee claims, L. Bruner, 
(illustrated). — This is a report on “ Nome of the most injurious insect 
enemies of young trees, such as are grown on tree claims, homesteads, 
and farms, for wiud-breaks and fuel, iu Nebraska.” Such insects as 
destroy the foliage rather than the wood and roots of trees are described 
in the main portion of the bulletin and a few species of u defoliaters ” 
in an appendix. 

44 Considerable space has been devoted to each of the species treated, 
while the text is made clearer by the addition of many explanatory 
illustrations of both the injurious species, and their insect enemies that 
assist us in keeping them in check. In addition to a general introduc- 
tory chapter on the causes for the increase and spread of these injurious 
insects, together with modes of prevention, remedies have been sug- 
gested iu each case 'after the life history of oneof them has been given.” 
The appendix also contains a short article on insecticides and how to 
apply them. The author expressly disclaims originality for his descrip- 
tions and most of his illustrations, and "States that the bulletin is a com- 
pilation from many sources, proper credit being given to each authority 
in the body of the work. There are, however, many incidental refer- 
ences to observations by the author. The list of insects described in- 
cludes the Oecropia silk worm (Platysamia eecropia , Linn.), with its 
enemies, Ophion mavrnrum , (Jryptus numi us, Chalcix mar Ur , and a 
Tachina fly; Polyphemus silk-worm ( Telea polyphewus); apple-tree 
tent-caterpillar (Clmoeampa americana , Harr.), with its enemies, Pirn- 
pla anmlipex , Phnpla conqumtor , Calosonia ealUhm , G\ scrutator, Po- 
(Uhus apinosm, and Perillus ciaudus ; forest-tree tent-caterpillar (Glisio- 
cawpu tylmtiva, Harr.), with its enemy, Pirnpla pedalis; fall web- worm 
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(Ilyphantria cunea ), with its enemies, Podisus spinosus, Telenomw bifidus^ 
Triehogramma sp. (H), Met corns hyphantria *, Apantdes hyphantria 1 , him* 
neria pallipcs ; walnut caterpillar (Da tana anijusii , G. and R.) ; green - 
striped maple worm (Anisota rubicundo , Fab.), with its enemies Tachina 
anonyma , T 7 . bifasciata and Limneriafngitiva; cotton-wood dagger-moth 
(Acronycta lepnsculhut, On.); maple tree dagger-moth (A crony cia amer- 
icana, Harr.), with its enemy Rhogas intermedins ; smeared acronycta 
(Acronycta oblinita , Sm. and Abb.), with its enemies, Ichneumon uni - 
fasciatatoriWi A leiodes rileyi, and Polysphincta sp. (?) ; ash saw-fly (Mo- 
nophadnm bar dm, Say), with its enemies, Metapod ins femoratmnxul 
Podisns spinosvs • large willow saw-fly (Cimbex amertcana, Leach); yel- 
low-spotted willow r -slug (Ncmatus rentralis , Say); sycamore leaf. beetle 
( Ghlamys pi i cat a, Fab.); cotton-wood leaf-beetle (Lina scripta , Fab.), 
with its enemies, Coeeinella 9 notata, Hippodamia eonrergens, H. 13- 
punctata , Meyilla macnlata , Harpalns pennsyhanicus , //. caliginosus , 
Pasimachus elongatm , Cicindela i\ guttata, (J. limbata, Perillm daudns , 
and Podisus spinosus; spotted cotton -wood beetle (Lwo tapponica, Linn.); 
willow lina (Li?w sp. (?)); large yellow and black swallow r -tail butterfly 
(Papilio turnus, Linn.), with its enemies, Triehogramma minntim, Trogm 
exesorim % (Jopidosoma turni , and Masicera frenchii ; antiopa or yellow- 
bordered purple butterfly ( Vanessa antiopa , Linn.), with its enemies, 
Ichneumon fossorius , Haplismenus terrificus , JH. morulus, Pteromalus 
ranessw, P. puparum, Derostenus antiopa \ Telenomus grapta *, Pharoccra 
concinuata , and P. edtcardsii ; sphingids or hawk-moths, with their 
enemy, Apanteles congregatns ; eglanterina moth ( Pseudo It aha eglanter- 
ina, Boisd.). 

New York Cornell Station, Bulletin No. 16. March. 1890 (pp. 15). 

GllO WING CORN FOR FODDER AND SILAGE, I. P. ROBERTS, M. AOR., 

and H. H. Wing, P>. Agr. 

Test of varieties of silage corn (pp. 3-9). — Forty-one varieties, includ- 
ing Kaffir corn, were tested in 1889, fifteen on one-tenth-acre plats to 
compare yield and composition, and twenty-six m single rows to com- 
pare composition without regard to yield. Those in the single row’s 
were planted May 8, and tliose^ in the plats May 14. Sibley’s Pride of 
the North was planted on duplicate plats, one plat with purchased seed, 
and one row with seed grow n at the station for several years and well 
acclimated. Cutting was delayed avS long as possible, but on September 
18 an average hill of three stalks of each variety was selected, the 
stalks were dried, and a sample was taken for analysis. At the time of 
cutting, four varieties, Compton’s Early, King Phillip, Self-Husking, and 
Suffern’s Monarch Pop, all planted May 8, had passed the best state 
for ensihug ; twelve were in the best condition for cutting, i. e. well 
glazed but with stalks still green. These were Chester County Mam- 
moth, Golden Dewdrop, .King of the Earlies, Longfellow, N. B. & G. 
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Yellow Detit, Pride of the North (C. U. seed), White Dent, White Flint, 
Yellow Cleavage, Yellow Flint, planted May 8; and Pride of the North 
(Sibley seed), and Sauford, planted May 14. 

The remainder, with the exception of the Brazilian Flour corn, which 
was very immature, were in various stages of the roasting-ear comli- 
tion. None were mature enough for best results, though a few ap- 
proached this condition, and perhaps in a warmer and dryer season 
would have become mature. The results of analysis of all the varieties 
tested are given in a table. “ With a few notable exceptions the varia- 
tions in the percentage of water constitutes the maiu difference in com- 
position.” The table quoted herewith gives the average composition 
of the different classes of corn included in the varieties tested. 


Composition of corn of the different classes. 
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It will be recalled that the analyses were made of the whole plant as 
harvested and that the specimens were in different stages of develop- 
ment, “ barely in milk,” “ in milk, ” “ roasting-ear,” and “mature.” In 
com putiug the nutritive vatio“the whole of the nutrients instead of 
merely the digestible portions, are compared.” 

From this it appears that “of the three classes, dent, flint, and 
sweet, the flints have the largest percentage of dry matter and the 
sweets the smallest ; the sweets have a slightly higher ratio of protein. 
The dents have somewhat more water than the flints and considerably 
less proteiu, but in general they give a much larger amount per acre 
both of green forage and dry matter.” The specimen of Kaffir corn, 
with a moderate amount of water, has a much higher proportion of pro- 
tein tliau the average of the specimens of any of the three classes men- 
t ioued. “ It did not, however, make a large growth of green fodder. AH 
things considered, it seems to us that that variety of dent corn which 
will approach fairly well toward maturity in ordinary seasons in the 
locality is the best for silage purposes.” A third table gives the esti- 
mated yield in pounds per acre of the greeu forage, the dry matter, ami 
the several nutritive constituents of all the varieties planted in tenth- 
acre plats. Omitting two cases in which the seed was inferior, the yield 
of green forage ranged from 12.8 to 22.1 tons, and that of dry matter 
from 2.4 to 4.1 tons, the proportions of dry matter varying from 17.4 
lM»rcent ina sample “in the milk” to .‘10.2 per cent in a “mature” 
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sample. u It will bo seen that there is no relation between the amount 
of green forage and the amount of dry matter. Though the very imma- 
ture Brazilian flour corn from its immense growth did produce the 
greatest amount of dry matter, there were four varieties that produced 
more protein aud six varieties that, produced more fat.” The yield of 
the various constituents is also given for a measured aero of Pride of 
the North corn grown in a corn-field which had been well manured. 
The yield of green forage 30,1 OS, pounds, dry matter 9,100 pounds, ami 
nutritive ingredients from this acre was in general about twice as great 
as that calculated for the same area from the product of the same vari- 
ety on a one-tenth -acre plat from seed obtained from seedsmen. Some 
of this difference may Jiavc been due to differences in soil and manuring, 
but in the language of the writer: u It seems to us that most of the dif- 
ference must be due to selection and acclimation of the seed [at the 
station] during several years.” 

The yields per acre of water and nutritive ingredients are illustrated 
by two diagrams, one in black, representing the water ; and the other 
in colors, representing the various other constituents. 

Best period Jbr cutting (pp. 10-15). — “ As the result of analyses made 
at different periods of growth in 18 88 we strongly urged (See Cornell 
Station Bulletin No. 4, p. 52) that only such varieties of corn should be 
grown for silage as would reach a good degree*, of maturity in the local- 
ity grown. These conclusions have been abundantly confirmed, not 
only by our own experiments, repeated in 1889, but by similar experi- 
ments at several other stations.” 

The variety used in 1889 was the same as in 1888, viz., Pride of the 
North, from seed grown at the station during several years. The soil 
was a clayey loam. The corn was planted about May 12 in hills 3$ by 
3jj feet apart, and received ordinary cultivation. The season was late 
and very wet. The first cutting was made August 2 when the corn was 
just coming into blossom ; the second August 17, when the kernels were 
just beginning to fill with milk : the third and fourth, August 31 and 
September 10, when the corn was in the u roasting-car ” condition ; and 
the final cutting September 24, when the corn was perhaps a trifle 
more mature than it was in 1888 on September 3. At each cutting 
three average hills were selected and cut close to the ground. They 
were then treated in the same manner as the samples of the differ- 
ent varieties already described. A table shows the percentage com- 
position at the various periods. I t is noticeable u that the most marked 
difference is in the great increase in dry substance between September 
10 and September 24, and that there was more* water on August 17 than 
on August 2. This is entirely out of the usual experience, aud may 
perhaps be due to tlie individuality of the plants sampled. In regard 
to the dry substance we find, as is usual, that the. per cent of protein 
gradually diminishes and that of the carbohydrates and filler increases 
as development approaches maturity. * * * At each period of cut- 
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ting, except the last, besides taking the sample, there were cut and 
weighed sixty hills of corn. The weight of the corn so cut was used as 
a basis for computing the yield of green fodder and of the various con- 
stituents per acre, except in the cutting of September 24, when a meas- 
ured acre was cut and weighed. The results are shown in another table. 
* * * It will be seen that between the first and last cutting the dry 
matter and carbohydrates increased about loO percent, the fat about 
12,3 per cent, and the protein nearly doubled, in our experiments last 
year we found that the total feeding value, in the period between Us- 
seling and ripening, increased 100 per cent, so that the experiments of 
this year confirm those of last. ,? Similar experiments at the stations in 
New Hampshire (See New Hampshire Station Bulletin No. 3), Pennsyl- 
vania (See Pennsylvania Station Bulletin No. 7), and at Geneva, N. Y. 
(See New York State Station, tiighth Annual Report, p. 80), are briefly 
cited, and the following table of comparative results is compiled : 


luermw in percent a tjm of nutritive mu inherits of coni in inn tunny. 


Yoai 


Place. 


Stage of m.it tii it \ 


Date. 


, t iiiius lie tween first 
! and last cutting. 


' Cornell Agru ultmal 
Experiment St, a 
turn 

18 SH .. <)o 

IHSti ! Now York Ann, nit 
uraj Expel uncut 
Station. 

1887 ; New Ilampshno Ag 
multural Expeit 

, ment Station. 

1888 | Petmsvlvnnm Agn 
cultural Experi- 
ment Station 

Average of all triuia 


Variety ; 

, First, 

Last 

. 

Flint Last 

u . 

z 

i 

£ 


"5 

u 

y 

j < nit nig. 

rutting 

culling, anting. 

■ £ 

£ 


JO 

£ 

Pndoofthe liloom .. 

Mature . 

.... 

Aug. 2 Sept. 1*4 

i t 

A 

P.ef 

];><» 

r.ct 

!M) 

* 

u. 

V rt 
121) 

5 

U 

Pet 

109 

North. 

do . Hloom. . 

N e a i 1 \ 

•hi] v 24 Sept, 3 

217 


374 

300 

king Philip labeled 

mature. 
Uipo . 1 

' ,TuJ.\ 30 Sept 23 

381) 

1 183 

.135 

462 

A \ c r a go , Ta-meled* 

l tlla/ed 

Aug 5 Sept. I(> 

112 

30 

84 

130 

loin v.i j , 

UCtlCH j 

Avim age '■ Tasselcdl 1 Kipc and 

15a 




ten \ an- ! 
etiea l 

, cured. 1 

; 

1 

: — 







1 2o:> 

111 

230 

> 265 


* The average condition ,>j the Jour, an near as may be. 

I The actual condition of each, da tea not given. 

The results of all these experiments unite to show that there is a large 
increase of all the classes of nutrients as the corn proceeds fiom tassel- 
ing to ripeness. 

The bulletin concludes with a summary based on these and other ex- 
periments at this station and elsewhere, from which the following 
points are taken : 

0) I» growing com for silage care should lie taken to select the largest variety 
that will fully mature before frost in the locality where grown. 

(2) Heretofore jj has been a common practice to sow or plant corn for fodder and 
ensiling entirely too thick. Starch and sugar an! not fully developed without an 
abundance of sunlight. 
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(3) Immature plants are likely to contain a very largo per cent of water. It will 
readily be seen that 25 tons of green corn containing 90 per cent of water, gives but 
r>,000 pounds of dry matter; while 12 tons containing 75 per cent of water gives 6,000 
pounds of dry matter. In the latter case we get a thousand pounds more dry matter! 
and have to handle and store loss than half tbe weight of gross material ; while the 
coru will still have sufficient moisture to give the resulting silage that succulenco 
upon which its value for feeding, as compared with dry forage, largely depends 

(4) While the percentage of nitrogen grows less as the plant approaches maturity, 
a much larger proportion of the nitrogen in the unripe material is in the less valua- 
ble form of amides, than in the mature plant. Wo that the less percentage of nitrogen 
in the riper product is compensated for m its increased nutritive value. 

(5) So far all the experiments go to show that the effort should be made to raise the 
largest yield of grain irrespective of stalks, no mattor what purpose it is intended 
for. If one variety gives an equal yield of grain and a greater amount of stalks and 
blades, then of course it should ho preferred, for fodder and silage purposes, to the 
variety that gives the less stalk and blade ; but it will be found that as a rule the 
larger tho yield of grain, the larger will be the yield of stover. 

(6) Finally, the fact should not he lost sight of, that wood and water alone are 
not good foods for animals, and that they are expensive products to handle. 

Hew York Cornell Station, Bulletin No. 17, Nay, 1890 (pp. 10). 

A DESCRIPTION OF ('<<011 KAN’S METHOD FOll THK DETERMINATION 
OF FAT IN MILK, FOR TIIE VSJ5 OF DAIRYMEN, G. O. CALDWELL, PlI. 
D. (pp. 19-25). — This is a brief, popular explanation of the apparatus 
and of the manner of using it, with accounts of the tests of this and other 
methods. 

“ Several methods for the determination of fat in milk, of such a char 
acter that they cau be carried out without special acquaintance witli 
chemical manipulation, have been described receutly in experiment 
statiou bulletins and chemical journals.* All of them dei>eud upon the 
same general principle — a partial decomposition or solution of some of 
the constituents of the milk by heating it with acid or alkali, and in 
most cases taking up the separated fat by ether or gasoline; in one 
method ( Patrick’s) no ether or gasoline is used, and in so far this method 
has the advantage over all others.” 

Tests of these methods were made in the laboratory by Messrs. W. 
P. Cutter, of tbe station, and Mr. N. K. Wilson, of the university. The 
methods of Short, Cochran, and Parsons were tested by means of fifteen 
specimens of milk; that of Failyerand Willard with twelve of the same 
specimens ; and those of Patrick and Cochran were compared with four 
specimens. Gravimetric determinations were mad© in each specimen 
by Babcock’s asbestos inethod.f 

All the determinations were made in duplicate and some were re- 
peated three or four times, the results being, in most cases, identical. 

* F. O. Short, Wisconsin Station, Report for 1888. G. E. Patrick, Iowa Station 
Bulletins 8 and 9. C. L. Parsons, (New Hampshire Station, Report for 1888, p. 69], 
Journal of Analytical Chemistry, 111,273. Failyer ami Willard, /bid., 295. e. b' 
Cochran, Ihid., 381. 

tNoW York State Station, Report for 1885, pp. 100 ami 109. 
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In the case of the four samples of milk tested by the methods of Patrick 
and Cochran, the averages for the two methods did not differ in any 
case by more than 0.00 per cent, from each other, nor by more tkau 0.09 
per cent from those obtained by the gravimetric method. With the 
eleven samples tested by the four methods named and by the gravi- 
metric the variations were in several cases considerably wider, but, on 
the whole, the results by the different methods agreed very closely. 

“The particular object of these tests was to determine which of these 
methods could be specially recommended to the dairymen of this State, 
for accuracy, simplicity of the apparatus, aud ease of manipulation. 
Since, as shown, they do not differ essentially in accuracy, the selection 
of the method to be recommended must be based on the two other points. 
All things considered, Cochran’s method seems to be clearly preferable 
to the others in these two respects. A full working description of that 
method is therefore given, essentially as by the author himself in the 
original article, although in some parts with much more fullness in de- 
tail, so that, with proper, care in following directions no one need go 
amiss.” 

1 briefly described the method consists in boiling the milk with sul- 
phuric and acetic acids in a 100 cubic centimeter Erlemneyer think* 
cooling, adding ether, and boiling again until the fat. has gathered at 
the surface and the ether volatilized. The contents of the flask are 
theu transferred to a ik fat measure.” This is a flask with the neck nar- 
rowed and elongated into a graduated measuring tube, and provided 
with a side tube by which the contents of the boiling flask aud hot 
water are introduced. 11 y adding a proper quantity of water the fat, 
which rests upon the top of the diluted milk in the fat measure, is 
brought into the graduated neck and thus conveniently measured. 

Mr. Cochran staled in his original article on this subject, that this method of de- 
termining fat in milk was then (ISSiq in use in upwards of lift y creameries, mostly in 
Southeastern Pennsylvania, and that with the largest aud most improved form of ap* 
paratus for the heating of the samples, and after becoming perfectly familiar with 
the manipulation, sixty tests can he made, in from two to three hours. 

If scrupulous attention is paid to every detail of the manipulation, as here de- 
scribed, I think that any one who is not too clumsy lingered aud is accustomed to nice, 
careful work, can get reliable results with the method after some practice, such us 
any method would require. But in any case a little training under the iusti action of 
some one who is perfectly familiar with it would undoubtedly lie profitable. 

With any such who can spend a week at Ithaca, arrangements will he made, by 
special correspondence, for such instruction in the laboratory of the experiment sta- 
tion. 


Ohio Station, Bulletin VoL III, No. 2, February, 1890 (pp. 68). 

OommerciaIl fertilizers, C. B. Thorne (pp. 17-73).— 1 “ Chemical 
or commercial fertilizers were almost unknown in Ohio a dozen years 
ago, outside of a few comities in the extreme eastern and northeastern 
parts of the State. Statistics collected during receut years, however, 
,8219 — No, 3 3 
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indicate that the use of these fertilizers is steadily increasing, and that 
the farmers of the State are now spending not less than $1,000,000 an- 
nually in their purchase.” The object of the experiments described iu 
this bulletin, which are in continuation of work begun by the station in 
1832, aud described in a previous report, is to get light upon the economy 
of the use of artificial fertilizers in Ohio. Some of the experiments are 
repetitions of those described in previous reports, the same fertilizers 
being applied to the same plats year after year. Others were begun 
this season (1881)). The geological characteristics and previous treat- 
ments of the soils are described in more or less detail. 

Field experiments with fertilizers on corn . — Experiments on the station 
farm (pp. 27-30). — The soil being of great natural fertility, the object 
of the experiment became practically to find (1) how to maintain eco- 
nomically the fertility of the soil, and (2) the limit to which the fertility 
of such a soil may be profitably increased. 

Five sections of ground on the station farm were laid out and subdi- 
vided into plats of one tenth and one twentieth of an acre each. Four 
of these sections were devoted to continuous cropping with corn, oats, 
wheat, and potatoes, respectively, and one to rotation cropping. The 
plats were separated by alley-ways 2 feet wide; and a tile drain laid 
under every alternate alley-way gave to each plat a drain on one side or 
the other. Every third plat was left nmnai.ured, and all the plats were 
plowed into low ridges, leaving furrows in the alley- ways to keep fertil- 
izers from affecting adjoining plats, and to prevent water from standing 
ou the laud under experiment. 

Superphosphate at the rate of 320 pounds, muriate of potash 100 
pounds, aud nitrate of soda 100 pounds per acre were applied singly 
(Nos. 1, 2, aud 3), two by two (Nos. 4 to 0), and all three together iu a 
‘‘complete” fertilizer (No. 7), thus making a “soil test.” The effects 
of varying quantities of nitrogen were tested in Nos. 8 and 0, which 
differed from No. 7 in that twice and three times the quantities of ni- 
trate were used. Iu No. 10 the 180 pounds of nitrate of soda of No. 7 
were replaced by 120 pounds of sulphate of ammonia. The plans were 
essentially similar to those of the soil tests and special nitrogen experi- 
ments described in Circular No. 7, of this Office, except that the nitrogen 
tests were less detailed. To test the actiou of phosphoric acid in other 
forms of combination the superphosphate of No. 7 was replaced by 300 
pounds of South Carolina rock in No. 31 and by 400 pounds of Thomas 
slag iu No. 12. One plat received farm manure, 8 tons, and another 
Hnseed-oil meal, 1,800 pounds per acre. The series includes twenty-two 
plats, eight of which were not manured. The results for 1888 were pre- 
viously reported. Those for 1889 are here given in tables, which show 
the quantity aud cost per acre of the fertilizers used, the yield of coni 
per acre as weighed when harvested iu November, the per cent of loss 
of grain iu drying uutil January as determined by drying 300-pound 
samples, the estimated yield of dried corn (January weights), and the 
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apparent increase due to tbe fertilizers. The richness of the soil is 
shown in the tact that tbe unfertilized plats averaged 58.3 bushels of 
dried corn. 

“ In computing the increase of the fertilized plats each fertilized plat 
is compared with the unfertilized plats between which it lies. * * * 

“ A careful study of these tables fails to discover that any marked 
influence has been exerted on the crop by any of the fertilizers. There 
are considerable variations, it is true, between the yields of some of 
the fertilized plats and the unfertilized one adjoining; but these varia- 
tions do not occur with sufficient regularity to justify the assumption 
that they are due to the fertilizers. Even where it seems safest to as- 
sume that the fertilizers have increased the crop, the increase shown 
is wholly inadequate to cover the cost of the manure or fertilizer. * * * 

“ In regard to this tise of oil meal as a fertilizer it may be well to ex- 
plain that the object in view is to determine its incidental value as a 
fertilizer. Linseed oil meal is.a valuable feeding stuff, and careful ex- 
periments have shown that after it has performed its function as a feed- 
ing stuff', two thirds of its value as a fertilizer may yet be recovered in 
the manure, if the manure be properly cared for. Hut we are shipping 
our oil meal to Europe, and sending to South America for nitrate of 
soda, to Germany for potash salts, and to South Carolina for phosphatic 
rock with which to compound our fertilizers/’ 

Co-operative field experiments with corn . — Soil tests (pp. 30-17 ). — These 
were couducted by farmers in seven counties of the State. Fertilizers 
were used as in soil tests Nos. 1 to 7 above described, no comparison 
being attempted between different quantities or kinds of nitrogen and 
phosphoric acid. Tables show the results of each test, and a summary 
of the average increase of corn ou the fertilized plats. In five tests the 
evidence is conclusive that the fertilizers had a marked effect upon the 
crop. In general the results were most marked on poor or worn-out 
soils. With corn at 33J cents per bushel, however, superphosphate 
was used with profit in only three of the cases, muriate of potash in only 
one case, and nitrate of soda failed in every case to return its cost 
whether used alone or in combination with other fertilizers. 

One of these farm tests was made by Mr. G. H. Buunell, of Jefferson, 
Ashtabula County. “ The laud had been in pasture about thirty-live 
years, fcheu cultivated about twenty years iu a regular rotation of corn, 
oats, wheat, and grass, the grass occupying the land until it required 
reseeding, In this entire period it hail had but one application of 
manure. In this experiment we get a very striking result. The aver- 
age yield of the unfertilized plats is 31.9 bushels per acre, and that of 
the four plats receiving phosphoric acid is 48.8 bushels — an increase of 
nearly 17 bushels. It would seem, moreover, that this increase is due 
entirely to the phosphoric add or to the combination of phosphoric acid 
with potash, and that nitrogen is not needed. But, as has been already 
pointed out, it is not safe to draw final conclusions from a single test.” 
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In au experiment by Mr. B. E. Furnas, in Miami County, on a “sugar- 
tree clay, with subsoil of gray clay and gravel,” which had been in cul- 
tivation eighty years, all the fertilizing elements seem to have increased 
the crop, whether used singly or in combination. The details are given 
in a table. 4 \The average yield of tlie unfertilized plats was, avoiding 
fractions, 43 bushels per acre: that of the plats receiving a single fer- 
tilizing element, 50 bushels; that of the plats receiving two elements, 
60 bushels, and that of the one receiving the three, 73 bushels — an in- 
crease of 7, 17, and 30 bushels, respectively. But even with this large 
increase, the complete fertilizer has failed to pay its cost, with corn at 
33£ cents a bushel, while the partial fertilizers have been used with" still 
greater loss.” 

Tlio results of the Ashtabula County ami Huron County tests are strikingly uni- 
form. These tests are located nearly 100 miles apart, hut both agree in showing that 
on those soils and for this season phosphoric acid was the essential element in a fer- 
tilizer for com, with potash next m importance, while nitrogen was not, needed at 
all. * # * 

In the Butler County test, located in the opposite corner of the State from the one 
in Ashtabula, and nearly 5T>0 miles to the southwest, nitrogen seems to he as little 
required for the development of the corn plant us in the more northerly region ; hut 
in this test potash seems to play the leading part, with phosphoric acid second in 
importance. 

Holmes and Miami Counties lie in the middle holt of the State, but about 100 miles 
apart. In the test- in these counties we have again a series of as striking coincidences 
in the results as those found in the Ashtabula aud Huron Couuty tests; but here ni- 
trogen appears to have been equally efficacious with phosphoric acid in increasing 
the yield, whether used alone or in combination, and potash has held about the same 
rank as in the northern counties. 

Conclusions.— In tlie author’s opinion the following conclusions, though 
based on the experiments of one or two seasons, are more likely to be 
confirmed than reversed by future experience. 

(1) On soils capable of producing 50 bushels of shelled corn per acre 
with good drainage and tillage, no artificial fertilizer or combination of 
such fertilizers is likely to produce sufficient increase of crop to pay the 
cost of the fertilizer in the crop to which it is applied, at present prices 
of corn and fertilizing materials. 

(2) On soils that are decidedly deficient in natural fertility, phos- 
phoric acid may sometimes be used with profit as a fertilizer for corn, 
and potash and nitrogen may be so used in rare instances, and this 
whether these substances be used separately or in combination. 

Field experiments with fertilizers on oats (pp. 48, 49) — The arrange- 
ment of plats and application of fertilizers were the same as in the 
preceding experiments. The benefits of nitrogen were well marked 
throughout the season, but were lost by the lodging of the grain. 
“Tlie problem of securing larger crops of oats is rendered doubly 
complex by the tendency of this plant to lodge when well fed.” 

Field experiments with fertilizers on wheat (pp. 49-50)* — A plat ex- 
periment conducted at the station ou tlie plan previously described 
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showed results “ almost wholly uegative,” the held apparently contain* 
ing all the fbrtiliziug elements necessary for a full crop. The unfer- 
tilized plats yielded from 36.7 to 60.5 bushels of grain per acre. The 
yield with stable inaiiure was only 33.1 bushels. 

Of two co operative farm tests with wheat, one was vitiated by rust, 
which practically destroyed the crop, the other served to indicate that 
nitrate of soda and superphosphate were of some benefit. In both 
cases nitrate was applied in the fall, u probably a mistake,” as careful 
investigators believe its liability to be washed away will be lessened 
by delaying the application till April or even May. 

At the request of the station a few farmers in different parts of the 
State made the experiment of applying in the spring of 1889 a small 
amount of nitrate of soda to wheat, to which bone meal or a similar 
phosphatic fertilizer had been applied in the fall, the object being to 
find whether nitrate may be used profitably as a fertilizer on wheat 
which has received a fall dressing of fertilizer rich in phosphoric acid 
muFpoor in nitrogen. The plan was to leave one or two strips without 
fertilizer in the fall, apply barn yard manure to one strip and bone 
meal to two, one of which latter should have in addition an applica- 
tion of nitrate of soda and muriate of potash in the spring at the rate 
of 160 pounds each per acre. In three tests in which the plan was 
fully carried out, there was a decided increase of crop from the spring 
applicat ion of nitrate and potash. Directions are given for conducting 
the experiments on a somewhat different plan, so as to determine the 
proportion of the two substances needed by the plaut. 

Experiments on plants grown in boxes (pp. 56-62). — Inequalities of soil 
constitute a serious difficulty in field experiments. One means of meet- 
ing this difficulty is by trials on a small scale, in boxes or otherwise. 

Whoever has carefully looked over the tablet* given in the bulletin must he struck 
with the great diversity in natural productiveness of soils selected because of their 
nppareut uniformity, as shown by the differences in yield of the unfertilized plats. 
These differences, however, are not exceptional, hut. arc quite within the limits of 
variation which practical held experimenters have learned to expectin such work. 

By systematic and continuous cultivation of a series of plats, under uniform treat- 
ment, such inequalities as have arisen from temporary causes will gradually disap- 
pear, and in the course of years such results may be arrived at as those shown in the 
experiments of Messrs. Lawos and Gilbert at Rothamsted, England, where it is evi- 
dent that all minor inequalities in natural fertility have been obliterated in the grand 
aggregate results of a half century of persistent work. 

But we cau not afford to wait half a century for results. Something must be definitely 
indicated from year to y ear , if field experimentation is to hold a permanent place as a 
practicable method of research. 

By repeating the same experiment on various soils, after some such method as that 
explained on previous pages of this bulletin, some of the errors indicated may he in 
a measure corrected. But this method also leaves much to be desired. It does not 
remove the source of error, but is only useful because tlie inequalities of one soil are 
likely to be offset by different inequalities in another soil, and thus one error is made 
to counteract another. 

The only method by which a soil of absolute uniformity can be secured Is to deal 
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with a quantity so small that it may be thoroughly mixed, after which experiments 
upon it may he conducted in pots or boxes, or in plats of very small size in the field, 
made by removing the surface soil to a uniform depth, mixing’ it thoroughly, and re- 
turning it to the original situation. 

The objections to this method of experiment are, that it involves the placing of the 
soil under abnormal conditions as to heat and drainage, if boxes or pots are used, 
and the dealing with such a limited number of plants in auy case that tbe idiosyn- 
crasies of individual plants, or the errors liable to arise from calculating acre yields 
from yields of single plants, or small numbers of plants, are liable to be very mis- 
leading. As one of several co-ordinate methods of investigation, however, in which 
the results of one method are used to verify those of another, the culture of plants 
in pots or boxes must hold an important place. 

In tlie spring of 1888 two series of boxes, each 18 inches square by 
12 inches deep, were filled, one series with clean sand from the beach 
of Lake Erie, the other with mixed soil from the station’s experimental 
field, and planted with selected grains of corn. Uniform drainage was 
secured for the boxes, and around them corn of the same variety was 
planted in the open ground to insm e fertilization of the ears. At plant- 
ing time and at intervals afterward dissolved bone-black, muriate of 
potash, and nitrate of soda were applied to the soil of the different 
boxes, singly and in various combinations, and also barn-vard manure 
and linseed-oil meal. The plan followed in the use of fertilizers and 
also the appearance of the plants at maturity are illustrated pictorially 
by plates. The plants grown in sand reached proximate mat urity only in 
those boxes which received nitrate and superphosphate, or nitrate, 
superphosphate, and potash. In the other series all plants grew to 
about the same height and produced grain in the proportion in which 
nitrogen had been added. In the following fall (188S) wheat was sown 
in these boxes and fertilizers applied as before. The results, also shown 
in plates, serve to demonstrate u the futility of using for wheat a fer- 
tilizer containing no nitrogen, as well as the inadequacy of nitrogen 
when not aided by phosphoric acid.” Similar experiments were con- 
ducted in 1889 with German millet, with like results, except that barn- 
yard manure showed a marked superiority. To encourage this method 
of investigation among fiirmers the station offers to furnish free the 
necessary fertilizers, with instruction for their use. 

We have two objects in view in illustrating these box experiments: the first is to 
acid their testimony to that of the field experiments previously described, and the 
second is to suggest to farmers a very simple method of ascertaining the needs of 
their soils ; a method within the reach of every fanner or farmer's boy ; one more re- 
liable than the most, elaborate chemical analysis ; more reliable, even, than an actual 
field test, under ordinary circumstances. 

To make this test, simple pine boxes wiU bo found most convenient. We have 
found the size mentioned, namely, 18 inches square by 12 inches deep, to be well 
suited for tbe small grains: for corn, however, we recommend field experiments, as 
it is not practicable to use boxes large euough to give proper root space to more than 
one or two plants, and there is such a great difference in the individuality of differ- 
ent plants of corn that experiments on siugle plants are liable to be misleading. 

Believing that valuable suggestions respecting the needs of various soils may be 



obtained through this method of it) ventilation, the elation makeB the following 
proposition : 

To any farmer who will undertake to carry out carefully on oats or wheat such a 
series of box tests as that illustrated in plates I to III, and to send the crops produced 
to the station for final determinations, the station will fnrnish free the fertilisers 
necessary for the experiment, with instructions for carrying out all its details. 

Acknowledgments are made to Mr. J. Fremont Hickman, station 
agriculturist, for valuable assistance in supervising these experiments, 
and to J. A. Alwood, farm foreman. 

General conclusions . — These experiments seem to justify the conclu- 
sions [which apply to the soils used in these exjwMiments] that— 

(1) “ In fertilizing for wheat a much greater crop may be produced by 
using phosphoric acid and nitrogen in approximately equal quantities, 
the phosphoric acid being applied in the fall, the nitrogen (if used as 
nitrate) chiefly in the spring, than by the ordinary practice of using 
phosphates only. 

(2) “That nitrogen may often, but not always, be omitted from a fer- 
tilizer for corn without detriment to the crop. 

(3) “That in very many, if not the majority of cases, neither wheat 
nor corn will return suflicient increase of crop to cover the cost of any 
artificial fertilizer, at present prices ol grain and fertilizers respectively. r 

It is believed, however, that the grass or clover following the wheat 
is much improved by the fertilizers, but whether the loss resulting in 
the wheat crop is thus compensated for is a question for solution by 
systematic experiment. 

Analyse# and valuation of fertilizers (pp. 04-73). — These include tabu- 
lated analyses by Prof. N. VV. Lord, chemist of the Ohio State Hoard 
of Agriculture, and valuations, by the secretary of the board, of two 
hundred brands of superphosphates and acidulated fertilizers; and forty- 
seven brands of bone and “untreated” organic matter. 

Pennsylvania Station, Bulletin No. 11, April, 1890 (pp. 16). 

iNBrAN CORN AS A GRAIN AND FODDER CROP, W. H. CALDWELL, 
B. S. — In Pennsylvania, according to the census of 1880 for the corn 
crop, the mouey value of the ear corn exceeded, and that of the ear corn 
and stover was double that of the wheat crop. Corn is important in 
rotation, is a profitable hoed, cultivated, or restorative crop; helps to 
keep land free from weeds and to maintain fertility, and particularly to 
improve the mechanical condition of the soil. To the feeder of animals 
this crop has a threefold value. The corn meal is fed to beef and dairy 
cattle; the stover is more prized as land is more largely cultivated and 
Western competition grows sharper, making cheapened product^neces- 
Rary ; and the silage of this crop forms a succulent and nutritive fodder 
for winter, which is appetizing for the animals and cheaper to grow than 
roots. 

An experiment was carried on at this station in 1888, to study the 
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adaptability of some varieties of field corn to this section, and also to 
make observations upon the yield of the corn plant at difteicnfc stages 
ofils growth.* The work was repeated in 1«^89, especially in the latter 
direction, the object, being to test both the total yields and the amounts 
of food material (dry matter). In some cases the amounts of nutritive 
material in the different parts of t lie corn plant at different stages of 
growth were determined. 

The following varieties were tested: Silage varieties. — Burrill & 
Whitman Ensilage, Brock’s Boston Market Ensilage, Blount’s Pj otitic, 
Salzer\s Fodder or Ensilage, White Southern. Planted for late forage . — 
Bed Cob Ensilage, Southern Fodder, StowelPs Evergreen. Flints . — 
Angel of Midnight, Longfellow, Pipe Stem or Top-Over, Self-husking. 
Dents. — Champion White Pearl, Cleaver, Golden Beauty, Golden Dent, 
Hickory King, Learning, Piasa Queen, Queen of the North, Queen of 
the Prairie, Wisconsin Earliest White Dent. 

Silage Varieties. — Four rows (length not stated) of each variety were 
cut at the time of tilling the silos, September 18. “It was the intention to 
cut them when the kernels began to glaze, but the corn had not reached 
that stage, and would not before frost. The kernels of the ears in the 
rows cut were beginning to till out.” The product of two of the four 
rows was weighed and the proportions of dry matter determined ; that 
of the other two was carefully shocked and field cured, and determina- 
tions were theu made of total weights and proportions of dry matter in 
ears and stover. The largest yield (of corn cut for silage) was with the 
White Southern, which gave nearly 27.] tons of green crop and nearly 
12 tons of dry matter per acre. The Burrill & Whitman gave 31 £ tons 
of green material and 5i of dry matter. Brock’s Boston Market gave a 
little less. The smallest yield was with the Salzer’s Fodder, which gave 
24 tons of green crop and only 2] of dry matter. The average, of the 
live varieties was 20$ tons of green crop and (5 tons of dry matter. 

Varieties planted for late forage.— These were cut when very immature. 
They ranged from 8.9 tons to 4.9 tons of green crop and from H tons to 
l of a ton of dry (water-free) matter, Southern Fodder and Bed Cob 
Ensilage giving nearly twice as much as the Stowell’s Evergreen. 

Flints and Dents. — The germinative power of the seed, relative earli- 
ness of developm out and maturity of plants, distribution of food mate- 
rial (dry matter) in the different parts of the plant, gain of dry mat- 
ter in maturing, and yields per acre were observed. Comparisons 
were made of the germinating power of the seed in germinators and in 
the field (See Bulletin No. 8 of the Station, and Experiment Station 
Eecord, Vol. I, p. 295). “ The germinative power was ascertained in 
the gqrminators by Mr. Bulz, the horticulturist of the station. As soon 
as the plants had appeared above ground, and before cultivation, they 
were counted, and the per cent which vegetated found. Although the 

•Pennsylvania Station, Report for 1S8H, p, 26, and Bulletin No. 7j arid Experiment 
Station Record, Vol. 1 , p. U3. 
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per cent which vegetated was lower than that which sprouted in the 
gernri viators, the results agree in general. The varieties showing the 
greatest germinative power in the laboratory vegetated best in the field. 
The results show that farmers can safely guide themselves in the purchas- 
ing of seed corn by the results of germination tests. The lower results 
iu the field are explained by the horticulturist by the fact that some 
seeds will germinate but have not strength enough to vegetate. 

The experiments were made on land which had received barn-yard 
manure at the rate of 15 tons per acre, Each variety was planted on 
a plat of one twentieth of an acre iu four rows. Two alternate rows 
of each variety were cut when the kernels began to glaze. The, weight 
and height were taken, together with samples for determination of 
moisture. The other two rows were cut when matured, weighed, and 
allowed to field cure. When cured the total weight was taken and the 
plants divided into four parts, namely, ears, husks and leaves, lower 
half of stalks or butts, and upper part of stalks or tops. The weight of 
each of the separated parts was ascertained and a sample of each taken 
for determination of moisture. 

The results are stated in t ables which give the dates of “ first tassel,” 
“first silk.” “ ears beginning to fill out,” and “kernels beginning to 
glaze”; yields per acre of crop as harvested and of dry (water-free) 
matter at the two periods of harvesting, with separate figures for the 
ears ami stover and for their several parts, corn (kernels), cob, leaves 
and husks, butts, and tops. 

“The Self- Husking variety was the earliest of the flints. The Queen 
ol the North, Wisconsin Earliest White Dent, Minnesota King, Learn- 
ing, Queen of the Prairie, and Cleaver, were the dents which matured. 
They are named in the order iu which they matured. The Golden 
•Beauty, Golden Dent, Hickory King, and Champion White Pearl can 
not be recommended for cultivation for grain in our section. In the 
southern part of the State or iu many of the river valleys they may be 
grown. They are named in order of curliness, although there is but 
slight difference between them. They would be much earlier than the 
larger varieties, Chester County Mammoth, Mammoth White Suprise, 
and White Giant Normandy, grown here in 1888.” 

As regards the distribution of dry matter (actual food matter) in 
different parts of the plants, the results obtained from the field-cured 
samples show that “fully half of the valuable dry matter is in the ears, 
and of this nearly one fifth is in the cob. The leaves and husks contain 
from one fourth to one third of the total, and there is four to five times 
as much of the remainder in the butts or harder and tougher parts, as in 
the tops. Thus, when fodder is fed whole, there is more or less waste of 
the butts by the animal. From our results it would seem that this loss 
would be from 7 to 22 pounds iu every 100 pounds of dry matter. Prac- 
tical experience proves that much of this may be saved by cutting up 
the cured fodder or putting it iu the silo.” 



130 


Tbe table herewith, compiled from the more detailed figures of the 
bulletin, gives estimated yields per acre and increase of dry matter in 
maturing. The results are, of course, subject to the inevitable sources 
of error of plat experiments with different varieties of plants: 


Kamo of variety. 


Kernels begiuniiig to glaze. 


As out for Held curing. 


Height 


Y Jt'itl per acre. 


Field enietl. 


Green . l>iy 
mateiiiil . 1 matter. 


i Green 
1 weight. 

i 


! 

Ah J Dry 
weighed, matter. 


Gain in 
dry matter 
(actual 
food ma- 
terial 1 l»y 
allowing 
crop to 
mature. 


PLI.NTb. I 

Angel of Midnight 1 

Longfellow i 

1‘ipe Stein or Top Over I 

Self-huaking j 

Average of dints for 1889 j 

liHKTH ! 

Champion W hit.o Pearl j 

Golden Beauty j 

Golden Dent 

Hickory King j 

Learning i 

l*iaaa King 1 

Queen of the North 

Queen of the Prairie* j 

Wisconsin Earliest White Dent.J 

A vorago of dents foi 1880 ! 

Average of dents for 1888 . . . . : 

A v oi age of dents for two seasons | 


Feet. 

6. 00 
5 02 
5. 59 


Pound » 'found *. j 
14,210 ! 2,600 
23,640 | 4,402 ! 
17,020 1 2,037 
17, 460 1 3, 581 I 

j 3,404 j 


Pound#. 
18, 5U0 : 
18, 170 I 
18,550 ! 
11, G80 


Pounds, \ Pound*. 
6, 054 i 4, 193 
8,416 I 5,113 
8.640 j 5,822 
6, 140 > 3, 904 


j 4,785 


Pound*. 

1,584 

621 

2,885 

413 


1,385 




. ---j 

— 1 

“ ' i 



j ' 

• I 


9. 60 

26, 870 

3,283 J 32,410 

12,398 j 

8, 054 

0. 00 

27, 870 

6,610 j 31,040 

13,054 . 

7,775 

0 7‘* 

43.740 

9, 926 44, 350 

19, 631 ; 

10, 335 

10 17 

42, 580 

10, 140 i 40, 820 

19, 100 ' 

8,071 

9. 50 1 

30,700 

! 10, 020 i 45, 700 

! 19,604 

9, 830 

». 75 

29,030 

| 6,118! 33,840 

13, 406 

8, 236 

10. 83 

37, 500 

1 7, 98!) , 34. 570 

15,060 

8, 343 

. 6.50 

j 17,300 

5,987 16,430 8.063 

5,647 

10.00 

1 24, 300 

5. 530 , 35, 170 

14, 030 , 

9,137 

6 75 

| 26, 970 

5,170 , 19,930 

0, 928 

6, 856 , 


! 7.078 , .. .. ! , 8,318 : 

I 5,250 i 7,150 

| 6,168 ; ! , 7,738 - 

! i 


4, 771 
I, 165 
400 
1, 100 
190 
2,118 
354 
-340 
;>, 607 
1, 080 

1,240 
1,000 
1, 570 


Experiments at this and other stations last season show that much of 
the dry matter of the corn crop is lost by harvesting before the corn is 
mature. These results are confirmed by the figures herewith given. 
At the time when the kernels began to glaze the largest amount of dry 
matter per acre in these trials was 5 tons, the smallest 1.3 and the aver- 
age about 3 tons. In the field-cured material the maximum was 5.1 ; 
the minimum 2, and the average about 2.9 tons. The largest gain by 
allowing the crop to mature was 2| tons, the smallest 2, and the aver- 
age three fourths of a ton. The average of the dent varieties for the 
two seasons shows a gain of nearly one fifth of the total amount by 
allowing the plants to mature; and the greatest gain, with one excep- 
tion, was made by those varieties. 


South Dakota Station, Bulletin Ho. 16, February, 1890 (pp. 8). 

The spgar-beet, L. Foster, M. 8. A., ami J. H. Shepard, M. A.— 
“The station has completed its second season’s tests of the sugar-beet, 
and the result gives us still better evidence of its crop value to South 
Dakota both for stock feeding and sugar making. While the crop was 
not as great either in percent of sugar or yield of roots per acre as may 
reasonably be expected in more favorable seasons, or by following more 
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strictly the French aud German methods of fertilizing and cultivating, 
it was still sufficiently large to insure a profitable crop even uuder the 
opposing influences of the past season.” 

The ground used for the experiment was in excellent condition, hav- 
ing received a heavy dressing of well-rotted manure last year. The 
varieties used were Imperial, Silesian, Itedtop, Vilraorin, Lane’s Im- 
proved, White Sugar, Salzer’s Imperial, and Sweet White. The beets 
were planted by bund May 10, in most cases in rows 30 inches apart, 
the plants being thinned to 8 inches apart, but in some cases the rows 
were only 14 inches apart and the plants thinned to 0 inches apart- 
This thick planting yielded the smallest beets but they were uniformly 
the richest in sugar. Four average beets of Lane’s Improved variety 
for each of three degrees of thickness of planting, and four average 
beets of each of the other varieties, forty specimens in all, were aua- 
1) zed and the results reported in this bulletin. The yield per acre ranged 
from 14,840 to 32,500 pounds, and the per cent of sugar in the juice 
from 5.4 to 12.3, the smallest per cent of sugar being with the smallest 
yield of beets. ‘‘Again hope is expressed that farmers will raise small 
quantities of the sugar-beet. All samples delivered at the station lab- 
oratory will be analyzed free of charge.” 

Among the directions for beet culture drawn from general experi- 
ence and given in the bulletin are the following : 

(1) Thorough preparation of the soil is essential to success. The 
land should be plowed in the fall to an average depth of from 12 to 15 
inches, but the final preparation should be made at the time of plant- 
ing. 

(2) Stable manure should be applied at the rate of not more than 15 
tons per acre, since too much manure is apt to lessen the per cent of 
sugar by producing too weak and too prolonged growth. 

(3) The largest yield per acre in sugar content and quantity of beets 
is obtained from the thickest planting. In Dakota the high price of 
labor practically limits the width of row to that which can bo easily 
cultivated with implements drawn by horses, i c. to from 20 to 24 
inches. 

(4) In the dry climate of Dakota the seeds should be covered fully H 
inches to secure sufficient moisture for germination. 

(5) Early cultivation kills weeds and forms a layer of mellow earth 
which acts as a mulch, keepiug the soil below cool and moist. 

(C) Thinning can be done best just after a rain. 

(7) The crops should be stored in a root cellar or in piles in the field 
which are protected from freezing. The cellar should be cool and 
moist, and in the Dakotas it is found desirable to cover the beets with 
damp earth to keep them from wilting. 

Value for stock feeding . — Beets and ntaugel-wurzels are, on the whole, 
the most reliable root-crops grown in the State. 
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South Dakota Station, Bulletin No. 17, March, 1800 (pp. 24). 

Small grain, L. Foster, M. S. A. — Methods of seeding and quantity 
of need .— Under this head is given a preliminary report on a series of 
experiments began in 1889 to compare drilling with broadcasting and 
to test different rates ot seeding for wheat and oats. The results are 
regarded as u suggestive rather than conclusive.” 

Wheat .—' 'fen plats of an acre each of new bottom land were sown 
with the. variety known as Velvet Chaff or Blue Stem. They were di- 
vided into groups of two plats each. The several groups received seed 
at the rates of 4, 44, 5. 9, and 8 pecks per acre respectively. Five plats 
out of each group were sown with a press drill and five with a broad- 
cast seeder. Owing especially to differences of level and consequent 
differences in moisture the experimental area was not entirely uniform. 
“ All through the season the grain on the press drilled plats kept a few 
days in advance of the other. It came up first, was more evenly distrib- 
uted, and made altogether the best stand. It began stooling earlier, 
and was also earlier and more even in heading out and ripening.” The 
results, as stated in a table, were with 4 to 5 pecks of seed per acre, 
slightly larger yields on the drilled plats, and with 0 and 8 pecks slightly 
larger yields iu favor of the broadcast plats. The average yield of the 
press-drilled plats was 25] bushels, while that of the broadcast plats 
was 24] bushels. 

Oa ts .~ These experiments were on the same plan as those for the 
wheat. The soil was likewise bottom-land and not entirely uniform ; it 
had been cropped for some years without manures. The variety was 
the Welcome, and the rates of seeding were 7, 8, 9, 10, 11, and 12 pecks 
per acre. The results are stated iu a table. The yield per plat with 7 
to 9 pecks of seed was somewhat larger on the drilled, and with 9 to 
12 pecks was correspondingly larger on the broadcast plats. The 
average yield of drilled plats was 27] bushels, while that of the broad- 
cast plats was 30] bushels. On the broadcast plats the yield increased 
with the increase iu the amount of seed used. 

A recapitulation of the observations and results cites, as considera- 
tions in favor of the press drill, the quick germination insured by the 
seed being put at. once into moist soil and the covering firmed ; economy 
of seed and evenness of distribution, germination, and ripening; and 
the fact that strong winds lay bare a portion of the seed sown broad- 
cast, while they rather deepen the covering of the press-drilled. With 
plenty of moisture at planting time broadcast seeding may serve as well 
as drilled ; economy so far as cost of implements, labor, and horse-power 
are concerned, favors the broadcast method ; iu per cent of tillering the 
broadcast far exceeds the press-drilled. 

Tests of varieties .-^ Tabulated notes of experiments (on plats of one 
eighth of an acre) on eleven varieties of winter wheat, sixteen of 
spring wheat, twenty-two of oats, and twenty-two of barley, with 
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descriptive notes on a few of the varieties. Drought and ground squir- 
rels interfered with the yields. 

Smuts . — This consists of extracts from the article by Dr. J. (3. Arthur 
in Bulletin No. 28 of the Indiana Station (See Experiment Station 
Record, Vol.I, p. 207). 

Virginia Station, Bulletin No. 5, March, 1890 (pp. 14). 

Notks on feed inc j sti ffs, W. Bowman, Pii. D.— This includes 
explanations of the technical terms used in statements of analyses of 
feeding at nits, and a tabular record of analyses of corn meal, corn-arid- 
cob meal, wheat bran, cotton seed meal, and corn silage, made at the 
station. 


Virginia Station, Bulletin No. 6, March, 1890 (pp. 20). 

V A UIKTY TESTS WITH POTATOES, W. II. ALWOOD AND K.U. l'KICE.— 
The importance of potato culture in Virginia is illustrated by the cita- 
tion of statistics for the six principal crops grown in Virginia in 1887. 
“The acreage of the several crops ranges from more than sixty times 
as many in the case of corn down to four times as many acres in tobacco, 
which ranks next above potatoes in number of acres under cultivation. 
The value of an acre of potatoes, according to these statistics, is four 
times that of an acre of corn, more than four times that of an acie of 
wheat, nearly six times that of oats, and about two and two thirds that 
of hay. Tobacco alone exceeds it by one half iu valuation per acre of 
crop.” By high culture and the use of fertilizers, the authors are confi- 
dent that the yield of potatoes in Virginia can be greatly increased. 
The variety tests at the station in 1889 were made to secure compara- 
tive data concerning curliness, yield, marketable quality, table quality, 
and general character of the tubers. The results are stated in tabular 
form for 38 early, 34 medium, 20 late, and 14 unclassified varieties. 

The bulletin also contains brief notes on the potato rot (Phytophtkora 
infest am). 

The following are thcaut hors’ views on plat experiments as given in this 
bulletin: “ In an experiment designed to ha ve a direct, practical bearing 
upon field work, thelargerthe area, within certain limits, the more reliable 
are the results, considered on general principles. But in exact experi- 
ment work there must be a sharp limit to size of plat, and generally it 
is not a question as to how large the plats can be made, but what is 
the minimum size which can be used and obtain reasonably reliable 
answers to the questions proposed. The time and critical attention 
which must be given to an experiment makes it imperative that the area 
shall be reduced to the smallest compass possible. Hence, iu an experi- 
ment like the one under consideration, the inquiry must be limited, and it 
must not be presumed that the results can be accepted as conclusive 
even ou the points noted. The results, especially as to yield, on small- 
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plat experiments mast, then, be afterwards put to the tests of larger 
areas. However, small-plat work gives valuable indications as to earli- 
ness, character, and quality of varieties, fin the experiments reported 
in this bulletin], the full size of plat was 20 feet long 1>3' 3 feet wide. 
* * * The full plat was nineteen hills; where a less number came 
to maturity, in calculating the yield per acre, the plat has, in all in- 
stances, been reduced to a perfect stand. The possibility of misleading 
results in yields so calculated is patent to all.” 

Wisconsin Station, Bulletin No. 23, April, 1890 (pp.-ll). 

Pbkvention of api’LE scab, 14. S. (lopp ^illustrated), — This con- 
tains a brief, illustrated account of the apple-scab fungus (Fmioladium 
flcndriticmn. Fekl.), and details of experiments in the use of fungicides for 
this disease, conducted by theauthor and Mr. A. L. Hatch, of Ithaca, Wis- 
consin, in co operation with this Department. These experiments are 
also reported in Bulletin No. 11 of the Section of Vegetable Pathology 
of this Department, pp. 22-29. As the result the author is confident 
that damages from apple scab may be almost entirely prevented at a 
slight cost by spraying the trees once in two or three weeks during the 
summer with ammouiacal carbonate of copper, of a strength not to exceed 
1£ onnees of the carbonate and 1 quart of auimouia to 100 quarts of 
water. 



EXPERIMENT STATION NOTES. 


Alabama Stations. — The report on education adopted by the State Alliance at its 
last annual meeting contains the following references to agricultural education and 
investigation : 

“ We congratulate tlio State upon the growth of her State College in six years from 
a mere literary institute, with one hundred and twenty-seven students, to f grand 
polytechnic institute, with two hundred aud fifty-four matriculates, and wo are 
pleased to ascribe this growth to the development of the agricultural aud mec janical 
departments of the college. 

“ We commend also the establishment of branch agricultural schools and Dxperi- 
ment stations in different sections and upon typical soils of the State. We congratu- 
late the State Experiment Station in calling to its aid co-operative experiments by 
farmers, cultivating typical soils of the State, to study the needs of our various soils. 

“Wo indorse the holding of farmers’ institutes as the most effectual means of 
carrying the school to the farmers, and believe that vast good may be accomplished 
by this means if actively and intelligently conducted. We recommend that the 
Commissioner of Agriculture be required by law to bold a fanners’ institute in each 
county of the State annually, aud be authorized to cull to his aid the best local and 
farm talent at reasonable compensation for the service reudered. 

44 We recommend that any funds arising from the fees on commercial fertilizers not 
required for the maintenance of the Department of Agriculture, economically con- 
ducted, and not already appropriated for the benefit of the agriculture of the State, 
be appropriated for the establishment of local branch schools in different sections of 
the State, requiring the local authorities and citizens to furnish the buildings and 
land necessary for manual aud practical training.” 

Arizona College and Station.— F. A. Gulley, M. 8., has been elected professor 
of agriculture and director of the station, vice S. M. Franklin, who, however, still 
remains a member of the governing board. 

California Station.— A substation for Southern California has recently been 
established at Pomona, Los Angeles County, in conformity with tlie result of explo- 
rations made last season with the view of finding a locality reasonably representative 
of a region w hich includes both the coast from Santa Barbara to San Diego aud the 
moro or less arid lands of the interior. On the ground that the station should he 
situated within the groat valley of that portion of the State (which reaches from Los 
Augeles to Sail Bernardino Mountain, and which is the largest and earliest, settled 
track of agricultural land south of the Sun Joaquin Valley), a compromise location 
within that valley seemed to be best realized on or near the water divide between 
the two river Bystems that now drain it diagonally, viz., the San Gabriel and Santa 
Ana rivers. 

As in former cases, the land for the station has been donated. The soil of the main 
tract of 30 acres is the reddish loam, which is considered specially favorable to the 
success of citrus fruits* The 10-acre tract is a fair sample of the black loam that 
constitutes most lands of this as well as of tho coast region, is especially adapted to 
field crops of all kinds, and needs no irrigation. The two tracts lie about 2 miles 
apart, On the larger one tho station buildings will be erected, with the aid of about 
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$3,000 subscribed by tho citizens of Pomona. At a iate mooting of the rodents »f fcbe 
University of California, Mr. Richard Gird was appointed “ Patron ’* of t In? South Cal* 
fornia Station. It is hoped that the buildings will be ready for occupation by Novem- 
ber 1, and that the station will be fully stocked for tho coining season’s work. 

Offers of land and of funds lor buildings were also lcceived from the citizens of 
Riverside ; but the fact that the coast climate was entirely unrepresented in the work 
of the station prevented the location of the new' substation at this place, where it 
would have been essentially representative only of citrus culture in the interior. 

Papers on the following subjects were prepared by officers of the station for the 
recent meeting of agricultural chemists at Indianapolis: On further experiments re- 
garding tho reaction between alkali sulphates, calcic carbonate and free carbonic 
acid, by M. E. Jaffa, Ph. B. ; and on the nitrogen contents of California wines, by L. 
Paparelli and G. K. Colby, Ph. B. 

Iowa Staiion. — The commit tee of the college board of trustees ou the experiment 
station, as now constituted, consists of Dr. S. P. Yeomans, Charles City ; Hon. Eugene 
Hecor, Forest City ; and C.M. Dunbar, Maqiiokcta. For experiments in feeding and 
dairying, with special reference to the comparative value of different breeds, the sta- 
tion has purchased a >ouug hull and two heifers of each of the following breeds: 
Holstein, Galloway, Cruiksliank, Shot thorn, Polled Angus, Jersey, and Ked Poll. 

Louisiana Stations. — T. S. Adams has been appointed commissioner of agricul- 
ture, vieeT. J. Bird. In accordance with a recent act of the State legislature the 
stations are required to analyze Paris green offered for sale as au insecticide, under 
conditions prescribed by the State Bureau of Agriculture. By tho same act a license 
tax of half a cent per pound is laid on all Paris green sold. The net proceeds of this 
tax are to be applied to the support of the experiment stations. A small, open-pan 
Bugar-bouse has been erected at the North Louisiana Station, and additions have been 
made to the equipment of all three stations. The results of investigations on the 
“screw worm” will soon be published. Rains seriously affected the results of this 
season’s experiments in making sugar from sorghum at the Sugar Experiment Station. 
The yield of cane was large, 15 to ^0 tons per acre, but the sugar content was low r , 
the highest being 10 per cent of sucrose and the average only 5 to (» per cent. At a 
recent month Jy meeting of the farmers’ association at the North Louisiana Station 
there were present over one thousand farmers from twenty-five parishes. 

New Mexico Station.— The corner stone of the college and station building was 
laid September 0 and it. is expected that the building will be ready for occupancy by 
December. 

New York State Station. — Philip N. Nicholas, of Genova, ami Adrian Tuttle, of 
Watkins, have been appointed members of the hoard of control. W. A. Armstrong 
is no longer on the hnaid. 

New York Cornell Station. — .1. M. Stcdman, B. S., assistant in entomology, has 
resigned to accept a position in the Division of Economic Ornithology and Mammal- 
ogy of the United States Department of Agriculture. 

Pennsylvania Station. — B. F. Robb, of Pittsburg, has been elected a member of 
the governing board, vice John Hamilton. 

Tennessee Staiion.— The station staff as recently organized includes F. L. Scrib- 
ner, B. S., director and botanist; C, W. Dabney, jr., Ph. D., chemist ; If. E. Summers, 
B. S., consulting entomologist; R. J. Cummings, farm foreman ; aud W. N. Price, 
assistant farm foreman. Other officers are yet to be selected. 

VlRiiiNiA Station.— Under the present organization of the station the board of 
control consists of C. E. Vawter, Orozet; J. E, Massey, Richmond; and J. T. Brown, 
Brierdeld. The station council includes L. L. Lomax, president of the college, 
chairman ; W. D, Saunders, director of the station; W. B. Alwood, and Walker Bow- 
man, Ph. 1>. T. L. Watson, assistant in chemistry, and W. W. Hurt, clerk aqd ste- 
nographer, have beeu added to the statiou staff. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

AUGUST 1 TO SEPTEMBER 1, 1890. 


Division of Forestry : 

Bulletin No. 4.— On the Substitution of Metal for Wood in Railroad Ties. 
Division of Entomology: 

Periodical Bulletin, Vol. Ill, No. 1, August, 1890.— Insect Life. 

Division of Statistics: 

Report No. 76 (now series), August, 1890.— The Condition of Growing Crops. 
Office of Experiment Stations: 

Experiment Station Record, Vol. II, No. 1, August, 1890. 


LIST OP STATION PUBLICATIONS RECEIVED BY THE OFFICE OF 
EXPERIMENT STATIONS. 

AUGUST 1 TO SEPTEMBER 1, 1890. 


Agricultural Experiment Station of Colorado : 

Bulletin No. 12, July. 1890.— Some Colorado Grasses. 

Storks School Agricultural Experiment Station: 

Bulletin No. 6, August, 1890.— Grass and Forage Garden ; Grasses and Legumes. 
Agricultural Experiment Station of the University of Illinois* 

Bulletin No. 10, August, 1890,— Investigations of “ Milk Tests.” 

Bulletin No. 11, August, 1890.— Experiments with Wheat. 

Kansas Agricultural Experiment Station : 

Bulletin No. 11, July, 1890.— Experiments with Wheat. 

Kentucky Agricultural Experiment Station : 

Bulletin No. 29, July, 1890. — Commercial Fertilizers. 

Maryland Agricultural Experiment Station : 

Bulletin No. 9, June, 1890.— Strawberries. 

Massachusetts State Agricultural Experiment Station: 

Analyses of Commercial Fertilizers, August, 1890. 

Hatch Experiment Station of the Massachusetts Agricultural College: 

Meteorological Bulletin No. 19, July, 1890. 

Experiment Station of Michigan Agricultural College : 

Bulletin No. 63, July, 1890.— Greenhouse Building and Heating. 

Bulletin No. 64, July, 1890.— Fertilizer Analyses. 
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Agricultural Experiment Station of tiik University of Minnesota: 

Bulletin No, 12, July, 1890.— Meadows anti Pastures in Minnesota; American- 
grown Cauliflower Seed ; Preserving Vegetables in Carbonic Aoid Gas? Pro- 
tection from Frost. 

Missouri Agricultural Experiment Station : 

Bulletin No. 12, June, 1890.— Black Leg in Cattle. 

New Jersey State and College Agricultural Experiment Stations: 

Bulletin No. 69, July 15, 1890,— Analyses and Valuations of Complete Fertilizers. 
Bulletin No. 70, July 26, 1890.— Some Fungous Diseases of the Spinach. 

New York Agricultural Experiment Station : 

Bulletin No. 21 (new series), July, 1890.— Testing of Dairy breeds. 

Bulletin No. 22 (new series), August, 1890.— Pig Feeding Experiments without 
Milk. 

Cornell University Agricultural Experiment Station : 

Bulletin No. 18, July, 1H90.— Experiences in Spraying Plants. 

Bulletin No. 19, August, 1890.— Report on the Condition of Fruit Growing in 
Western New York. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 72b, July, 1890.— Meteorological Data. 

Ohio Agricultural Experiment Station: 

Bulletin Vol. I, No. 2, (technical series), May, 1890.— Flowering Plants on State 
University Grounds; Life History of Little-Known Plant Lice; Sheila of Frank- 
lin County. 

Bulletin Vol. Ill, No. 5 (second series), June, 1890.— Corn Silage vs. Sugar-Beets 
as Food for Milk Production. 

Tennessee Agricultural Experiment Station : 

Special Bulletin E, July, 1890.— The Cotton Worm ; The Hessian Fly. 

Virginia Agricultural Experiment Station : 

Bulletin No. 7, July, 1890.— Variety Tests with Strawberries. 

Agricultural Experiment Station of the University of Wisconsin: 
Bulletin No. 24, July, 1890.— A New Method for the Estimation of Fat in Milk. 





EXPERIMENT STATION RECORD, 


Vol 2. NOVEMBER, 1890. No. 4. 


EDITORIAL NOTES. 

Among the recent foreign publications received is a report* to the 
Austrian Minister of Agriculture by Dr. Martin Wilckens, professor in 
the School of Agriculture (Hochschvle fiir Bodcnhiltur) at Vienna, on 
the observations made in a tour in the United States and Canada from 
March to November, 1890, to investigate their agriculture. With this 
end in view he visited seventeen agricultural colleges and twenty ex- 
periment stations, besides numerous farms, agricultural exhibitions, 
manufactories of agricultural implements, etc. It is evident that Pro- 
fessor Wilckens entered upou his task with a willingness to see the de- 
sirable features in the agricultural systems aud institutions of America, 
lie has discovered much which he deems worthy of the highest com- 
mendation, and in some instances of imitation. In comparing the con- 
ditions existing in the United States and in Europe, the author calls at- 
tention to the greater dignity of manual labor in America, to the higher 
intelligence and better Bocial position of the common farmer here, and 
to the close relations existing between our farmers and the scientific 
world. “ One of the most striking illustrations of this,” he says, “ is 
the work of the United States experiment stations. The scientific 
workers of these stations * * * use every effort to make their re- 
searches intelligible to all, and to draw conclusions from the results 
of such work that will be of practical interest and use to the common 
farmer. For this reason the American experiment station workers 
become the leaders and guides of the farmers, and the experimental 
farms conducted by these State institutions are models of agricultural 
practice. We can, then, learn much from North American agriculture, 
and it is my hope that this communication may be instrumental in this 
•direction.” 

The chapter on experiment stations contains an account of the estab- 
lishment, history, organization, object, outfit, and financial resources of 
the stations as a whole, followed by short accounts of the twenty dif- 

’ Nordamerikauisohe Landwirteehaft. Tubingen, 1890, pp. 993. ^ 
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ferent stations visited, including descriptions of prominent features in 
equipment, experiments under way, and results of recent investiga- 
tions at each station, together with data showing the importance of 
certain lines of work to certain States. The buildings and outfit of the 
entomological departments seem to have particularly arrested his atten- 
tion and are described at considerable length. The details regarding 
the stations and their work are given with an accuracy that indicates 
careful study and close observaton. 

The author’s general impressions of the stations are highly favorable. 
“The organization of the experimental work in agriculture in the United 
States,” he says, “is worthy of admiration; and the generosity with 
which the publications of the stations are furnished to all having an 
interest in the work, both at home and abroad, deserves the highest 
commendation. I myself am indebted to this spirit of generosity in a 
high degree, receiving, as I do, the reports of a large number of the 
stations regularly, together with the publications of the Office of Ex- 
periment Stations, and as a result I am far better informed concerning 
the investigations and experiments of the American stations than 1 am 
concerning those of Europe. * * * A part of the publications of 

these stations would have little or no value to the European farmer; 
but they contain much of great pract ical value, as well as some features 
of scientific interest. Great weight is laid in the United States upon 
the importance of making the work of the stations of such an order that 
the results will be of direct benefit to the agricultural population. In 
addition to receiving the publications, many farmers visit, from time to 
time, the stations of their own States, for the purpose of becoming bet- 
ter acquainted with the work undertaken from viewing the experiments 
'in progress, seeing new forage crops ou trial, learning new methods of 
feeding, etc. 

“ The North American experiment stations stand in a much closer 
relation to the farmers of their respective States, and acquaint them- 
selves to a greater degree with their scientific needs than is the case 
with the German stations. The American experimenter knows the 
practical side of the agriculture which surrounds him. 

“It may be that the American stations sometimes make the mistake 
of publishing too much atul too hastily, so that at times incomplete 
work, the results of which are not fully confirmed, is sent out. In gen- 
eral, however, they are faithful and conscientious agents of the farmers 
of their respective States, and prepare the way for progressive agricult- 
ure in the land.” 



ABSTRACTS OF BULLETINS OF THE AGRICULTURAL EXPERIMENT STATIONS IN THE 

UNITED STATES. 


Aintunrm College Station, Bulletin Ho. 14 (Hew Series), April, 1890 (pp. 40). 


Value of cow-pea vines and boots as a fertilizes, N. T. 
Lupton, LL. D. (pp. 5-9). 

Comparative manurial value of vines and roots .— Four samples were 
taken October, 1889, from a crop raised on tbe experiment farm, as fol- 
lows : Sample A was taken from a space 1 yard square. The vines 
were carefully cut, leaving the usual amount of stubble with the roots. 
A trench was dug around this square yard to a depth of several feet, 
and the earth washed away by a stream of water from a suitable hose. 
The roots were collected as completely as possible. Samples B, C, and 
D were from a cubic foot each, selected at random in the patch; the 
earth was entirely removed, dried, and then carefully sifted from the 
roots. Care was taken to secure, as far as possible, all libers, however 
small. It was found that in this soil, a sandy loam with sandy subsoil, 
the roots were virtually all included in the first foot m depth. Vines 
and roots, with stubble attached, were air dried and weighed." 

The following table summarizes the weights of vines, and of stubble 
and roots with adhering earth, as observed ; the weights for 1 acre as 
estimated by multiplying these by the number of square yards or 
square feet in an acre ; the percentages of the most valuable ingredients, 
as shown by analysis ; and the estimated weights of the same ingre- 
dients per acre : 

Weights and composition of vims, roots, etc. 
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In the air-dried material the vines weighed from three to seven and 
one half times as much as the roots, the average being six times. Such 
variations are not surprising in observations on so small areas. 

The commercial values of the valuable fertilizing ingredients in vines, 
roots, and stubble, taking the average of the four samples and assum- 
ing the phosphoric acid to be worth 7J cents, the potash 5 cents, and 
the nitrogen 19J cents per pound, are computed to be, vines, (29.90 ; 
roots and stubble, $2.67 ; total, $32.57 per acre. 

Loss of nitrogen in vines by lying on the ground . — Samples of dry vines 
which had lain on the ground during the fall and winter, were collected 
in the last weeks of December and January, and the percentages of 
nitrogen determined. The leaves had mostly disappeared, and it is 
noted that the data do not suffice for exact comparison of the amounts 
of nitrogen in the green vines as harvested in October and dried in the 
laboratory, with the amounts in the corresponding or dried materials 
as gathered from the ground in winter ; or show how much of the nitro- 
gen lost from the plants by loss of leaves, leaching, decay, or other- 
wise, had been taken and held by the soil. The results of the nitrogen 
determinations were as follows : 


Vines collected in- 

October 

December 

January 


Percentages of nitrogen in air-dry material. 



1 

— 

i 

A 

n i 

C. 

1). 

2.62 

i 

! 1-73 j 

1.45 

1.45 

0.81 : 

0. 88 



o.m , 

I 

0.72 

0.66 

0.70 


From these experiments and from results of late research regarding 
the acquisition of nitrogen from the air by leguminous plants, the fol- 
lowing conclusions are drawn : u (1) Cow-pea vines contain a large per- 
centage of phosphoric acid, potash, and nitrogen, the three valuable 
constituents of commercial fertilizers, and are especially rich in nitro- 
gen, which they accumulate directly or indirectly from the atmosphere 
and furnish as a fertilizer to other crops. (2) In these experiments 
the vines weighed about six times as much as the roots, and were about 
eleven and one fifth times as valuable for a fertilizer, calculating their 
value on the basis of valuations used In Alabama for commercial fer- 
tilizers. (3) The vines lose a large percentage of their nitrogen when 
left on the ground during the fall and winter months.” 

Fertilizer analyses, N. T. Lupton, LL. D. (pp. 10-40).— This 
contains tables of analyses of one hundred and seventy-nine commer- 
cial and other fertilizers, including phosphates, bone dust, muriate of 
potash, kainit, ammonium sulphate, tankage, bat manure, cotton-seed- 
hull ashes, cotton-seed meal, and green sand ; guaranteed composition 
of commercial fertilizers licensed ; list of licenses for season of 1889-90, 
and tbe fertilizer laws of Alabama. 
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Alabama College Station, Bulletin Ho. 15 (Hew Sene*), April, 1890 (pp. 6). 

Kerosene emulsion, G. V. Atkinson, Ph. B.— Directions for tbe 
making and applying of kerosene emulsion as an insecticide. 

Kansas Station, Bulletin Ho. 10, May, 1890 (pp. 14). 

Notes on conifebs.-— Suggestions as to planting and pruning ever- 
green trees are given, together with descriptive notes on the following 
varieties of conifers, which are considered desirable for planting in Kan- 
sas: red cedar (Juniperus virginiana), Austrian pine (Pinus austriaca ), 
Scotch pine (Pinus silvestris), table-mountain pine (Pinus pungent), 
dwarf mountain pine (Pinus montana), pitch-pine (Pinus rigida), South- 
ern yellow pine (Pinus mitis), white pine ( Pinus strobus), Norway spruce 
(Picea excelsa), white spruce (Picea alba), Colorado blue spruce ( Picea 
pungens), Douglas’s fir (Pseudotsuga douglasii), Western silver fir (Abies 
coneolor), Siberian silver fir (Abies pichta or sibirica), American arbor 
vitrn ( Thuya oceidentalis), Siberian arbor vita: (Thuya sibirica), decidu- 
ous cypress (Taxodium distichum), gingko or maiden-liair tree (Salis- 
buria adiantifolia), European larch (Larix europa'a). There is also a list 
of twenty-two varieties which, as far as they have been tried on the 
Btation grounds, have failed to grow. 

Kentucky Station, Bulletin Ho. 26, April, 1890 (pp. 30). 

Experiments with coen, M. A. Scovell, M. S.— These include 
(1) experiments on the station farm in continuation of a series begun 
in 1888, and reported in Bulletin No. 17 of this station (See Experiment 
Station Record, Yol. I, p. 61); and (2) co-operative experiments with 
fertilizers for soil tests on farms in other parts of tbe State and on dif- 
ferent geological formations. 

Experiments on the station farm. — “ The soil of the experiment station 
farm is what is termed a ‘blue-grass’ soil. It is derived from the 
lower Silurian limestone, rich in phosphoric acid. The subsoil is a 
light-colored clay, so retentive as to make the soil deficient in natural 
drainage. The land is worn, having been in cultivation for many 
years. It is believed that no stable manure or other fertilizers were ap- 
plied before the farm was purchased by the station.” The season was 
favorable for corn in respect to both temperature and rain-fall. 

Effects of fertilizers containing nitrogen, phosphoric acid, and potash. 
Experiment No. 1 . — Nitrate of soda, 160 pounds per acre, dissolved bone- 
black (acid black), 320 pounds per acre, and muriate of potash, 160 
pounds per acre, singly, two by two, and all three together, and land 
plaster, 160 pounds per acre, were applied on parallel plats of one tenth 
acre each, two plats being left unmanured. The experiment was a 
repetition of the one in 1888, with the same fertilizers on the same plats, 
except that tbe quantities were adjusted to the schedule proposed iu 
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the conference of representatives of experiment stations at the U, S. 
Department of Agriculture, of which an account was given in Circular 
No. 7 of this Office. Field notes are given and the results stated In 
tabular form. The yields of corn on the untnanured plats, and on the 
manured plats which received uo muriate of potash, ranged from 25 to 
38 bushels per acre. On those which had muriate of potash, alone or 
in combination, the yield ranged from 77 to 94 bushels. The results of 
this season, 1889, were very similar to those of 1888. Experiment No. 2. — 
In this the conditions were the same as in experiment No. 1, except 
that sulphate of potash was substituted for muriate, and dissolved 
bone-black for plaster. As in experiment No. 1, there was a large in- 
crease of yield (40 to 47 bushels per acre over the unmanured plats) 
wherever the potash salt was used, and little or no apparent effect from 
the other materials. As between the sulphate and muriate the differ- 
ence, if any, was in favor of the latter. 

Financial remits from the me of various fertilizers on corn. — Without 
taking into account the value of the stover, it appears that there was 
a profit in every instance where potash fertilizers were used, and a loss 
where dissolved bone-black and nitrate of soda were used without 
potash. “ The results would indicate that soils of like character in the 
‘ Blue-Grass’ region would be benefited by fertilizers containing large 
quantities of potash, but the conclusions reached should uot be consid- 
ered as being applicable to the soils of the other geological formations 
of the State.” 

The permanency of the effect of fertilizers. — In 1888 a field of one acre 
was divided into ten equal plats, two of which were left unmanured, 
and eight treated with a mixture of sulphate of potash, sulphate of 
ammonia, and dried blood. In 1889, three of the plats manure^ in 
1888 were left without manure, and the others received respectively 
muriate of potash, sulphate of potash, kainit, cotton-seed meal, and 
tobacco stems. The tabulated statement of the results of the second 
season shows clearly that the fertilizers applied in 1888 were of benefit 
both in 1888 and in 1889. 

Relation of fertilizers to shrinkage and proportion of kernel to cob. — “ In 
the previous results given, we have based our calculations on the 
weights of field corn, because that is the way corn is generally marketed 
here. It is evident, however, that its true value for feeding purposes 
depends upon the dry matter it contains and the proportion of corn to 
cob. 

“ For the purpose of studying this question, the corn [from eight ex- 
perimental plats], after being husked and weighed, was spread over the 
floor of the barn loft and allowed to cure from November 11 to January 
24. The loft is well ventilated. January 24 it was again weighed and 
shelled and samples sent to the laboratory for analysis.” A table is 
given showing, for the eight differently fertilized plats, the number of 
can in a bushel of 70 pounds; per cent of shrinkage of the ears, which 
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tanged from 12.3 to 29.5 per cent and averaged 18.4 per cent of the 
weight of the field cured ; aud the proportion of kernels to cob, which 
ranged from 18.5 to 21.4 per cent aud averaged 19.9 per cent Accord- 
ing to this table neither the shrinkage nor the proportion of kernel to 
cob would seem to have been influenced by the fertilizers applied. 

Does the application of fertilizers have any relation to the amount of 
phosphoric acid , nitrogen, and potash taken up by the eropt— The crops 
from six plats, used in experiments Nos. 1 and 2, including two unfer- 
tilized, were taken and analyses made of the corn, stover, and cobs 
from each. The tabulated results show that in no instance was as 
much potash or phosphoric acid taken up by the crop as was applied 
in the fertilizer. The maximum crop contained over threefold the 
amount of nitrogen applied in the fertilizer. 

Co operative experiments with corn.— In order to test the soils of other 
geological formations of the State, a series of co operative experiments 
was begun in 1889. The fertilizers were mixed at the station and Bent 
out labeled and accompanied by directions to be followed by thefarmers 
co operating. Nitrogen was supplied in a mixture of nitrate of soda, 
sulphate of ammonia and azotine ; phosphoric acid as dissolved bone- 
black ; and potash as muriate. The fertilizers were applied singly on 
three plats, two by two on three, aud all together on one, one plat 
receiving land plaster, and two no manure. The plan of the experi- 
ments was approximately the same as that proposed in the conference 
of representatives of experiment stations, already alluded to, the chief 
difference being that nitrogen was supplied in the mixture mentioned 
rather than in nitrate of soda alone. 

The trials were made on fourteen farms, on the upper and lower sub- 
carboniferous, carboniferous, lower Silurian, and quaternary formations. 
Each report gives notes on the weather, the crop at different stages 
of growth, and yields of corn and stover. The results varied widely, 
and there were several failures. “ The experiments will, in all prob- 
ability, have to be continued for several years before general conclu- 
sions can be reached.” 

Kentucky Station, Bulletin Ho. 27, April, 1890 (pp. 11). 

Experiments with commercial fertilizers on hemp, M. a. 
Scovrll, M. S. 

Effect of potash, phosphoric acid , and nitrogen, used in various combina- 
tions, on the production of fiber. — The field used for this experiment was 
“ very much worn and would be considered by most farmers unfit for 
hemp.” The plats were each one fortieth of an acre. A description of 
the treatment of the field, fertilizers applied, and method of planting is 
given, together with field-notes. From the tabulated statement of re- 
sults it appears that nitrate of soda and muriate of potash, singly and 
combined, materially increased the yield ; that phosphoric acid had 
very little effect; that the combination of muriate of potash and nitrate 
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of soda produced as large a yield as when phosphoric acid was also 
added ; but that the best quality of fiber resulted from applying all three 
together. “ These results suggest, therefore, that a fertilizer containing 
a large per cent of potash and nitrogen and a small quantity of phos- 
phoric acid would be the most beneficial on our soils for hemp.* 

Financial results. — The value of liber from the plat fertilized with ni- 
trate of soda and muriate of potash, calculated for 1 acre, is estimated 
at $60, and the net profit at $24. 

Muriate rs. sulphate of potash for hemp.— The results indicate that it 
makes little difference as to the quality and quantity of the yield which 
form of potash is used. The muriate being cheaper would be prefer- 
able. 

Form of nitrogen for hemp. — It being the opinion among hemp grow- 
ers that a rapid, vigorous growth at the start is of the utmost impor- 
tance, nitrogen in its most available forms only was used for compari- 
son. Very little difference was noticeable between the effects of nitrate 
of soda and sulphate of ammonia, but the quality was slightly superior 
with the nitrate. 

Necessary amount of potash and nitrogen. — From trials in this direction 
the author concludes that 160 pounds of nitrate of soda or 120 pounds 
of sulphate of ammonia and 160 pounds of either muriate or high grade 
sulphate of potash will furnish all the nitrogen and potash required; 
whether a less quantity would be sufficient remains to be tested. A 
commercial fertilizer containing about 6 per cent available phosphoric 
acid, 12 per cent of actual potash, and 4 per cent of readily available 
nitrogen is suggested for hemp on soils and under conditions similar to 
those in the experiment here reported. 

Louisiana Stations, Bulletin No. 26 (pp. 39). 

Report op State Experiment Station for 1889, D. N. Bar- 
bow, B. S. (pp. 418-454). 

Potatoes (pp. 418-410). — Under this head are reported experiments 
with varieties, fertilizers, and methods of planting. Drought seriously 
interfered with the success of these experiments. 

Tests of varieties (pp. 418-426). — Three hundred and three varieties 
were tested on plats ; the calculated yield per acre for each variety is 
given in a table ; and 32 varieties of the greatest promise are briefly 
described. The experiment indicates the influence of a particular soil 
and climate on different varieties. Some varieties which are highly 
prized elsewhere proved a total failure at this station, while others not 
highly esteemed in other places have done excellently here. These 
tests will be continued. 

Experiments with fertilizers (pp. 426-428).— Cotton-seed meal, acid 
phosphate, and kainit, singly and in combination, were applied to nine 
different varieties of potatoes. The results, which are stated in a table, 
were inconclusive as to the specific effects of the fertilizers, though pot- 
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ash seemed to be more effective with potatoes than with other crops 
experimented upon by the station, and the mixthreof cotton-seed meal, 
acid phosphate, and kainit brought the best results. There was noth- 
ing to show that the different varieties were differently influenced by 
the same fertilizers. 

Experiments with methods of planting (pp. 428-430). — Whole potatoes, 
halves, quarters, two-eye and one-eye pieces of seven different varieties 
were plauted. The, yields are stated in a table. The whole potatoes 
gave the best results. 

Small and large fruits— tests of varieties (pp. 430-434).— Tabulated 
notes on 47 varieties of strawberries, with descriptive notes on the 12 
varieties which gave the best results; brief notes on 5 varieties of rasp- 
berries, 1 of blackberries, 4 of peaches, and 6 of plums. 

Grain , grasses , and vegetables (pp. 434-43(5).— Brief notes on experi- 
ments with oats, wheat, grasses, and clovers, and a number of different 
kinds of vegetables. 

Live stock (pp. 430, 437). — Brief notes regarding the Jersey and Hol- 
stein cows, and the breeds of poultry belonging to the station. 

Cotton— field experiments with fertilizers (pp. 437-441). — These were 
special nitrogen, phosphoric acid, and potash experiments, similar to 
those previously reported in Bulletin No. 21, of this station (See Ex- 
periment Station Record, Vol. I, p. 70). For various causes, which 
are stated in the bulletin, the results were inconclusive. 

Field experiments with corn (pp. 441-444). — These were similar to 
those reported in Bulletin No. 21. of this station (See Experiment 
Station Record, Vol. I, p. G9), and were made to get light upon the 
questions as to what varieties are best adapted to the soil and climate 
of Louisiana, and what kinds and qualities of fertilizers are to be recom- 
mended for corn on the soil used in the experiments. Yields are re- 
ported for eighteen varieties, but the crop was severely injured by 
drought. The fertilizer experiments with corn were on the same plan 
as those with cotton, and the results were equally inconclusive. 

Sugar cane (pp. 444, 445). — Reports of analyses of cane grown with 
different fertilizers. 

Sorghum (pp. 445, 446).— Reports of analyses of the juice from 35 va- 
rieties. 

Cotton — tests of varieties (pp. 446-454). — Tabulated notes on 38 differ- 
ent varieties, including data for the yield of seed cotton and of lint per 
acre, and the per cent of lint and of seed. The results at this station as 
compared with those at the North Louisiana Station, show a striking 
difference in the per cent of liufc yielded by the same varieties, in nearly 
every instance the yield being greater at the latter station. 


Louisiana Stations, Bulletin No. 27 (pp. 45). 

Repost op Noeth Louisiana. Experiment Station foe 1889, J. G. 
Lee, B. S. (pp. 455-497). — During 1889, 30 acres of the poorest land on 
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the station farm have been laid out in plats for Held experiments with 
various crops. Besides this, 20 acres are devoted to grains, grasses, and 
clovers ; 10 acres to vineyard, orchard, garden, and truck patches ; 50 
acres to general field crops, aud the remainder is divided into pastures 
for different breeds of stock. Pigs and sheep of different breeds have 
been added to the live stock of the station as previously reported. 

The station has recently erected a large and commodious liall, 40 by 60 feet, built 
for the purposes of the North Louisiana Agricultural Society, "which holds its meetings 
here the last Thursday in each month. The r organization of this society dates from 
the establishment of this station. Its officers are J. M. White, of Linooln, president, 
and L. G. Drew, of Ouachita, secretary. The society is composed of farmers and 
planters of North Louisiaua, audits good work in promoting agriculture and agri- 
cultural methods and implements, is already felt throughout this portion of the 
State. 

Farmers of this section are enthusiastic over the station and attend iu large num- 
bers the monthly meetings of the society in Agricultural Hall. The railroads have 
liberally contributed to this movement by running excursion trains on the day of 
meeting from Vicksburg and Shreveport, thus giving the farmers, at a reduced cost, 
an opportunity of inspecting the work of the station and of enjoying the benefits of 
the discussions of the North Louisiana Agricultural Society. 

A silo was erected in the barn during the summer and successfully 
used. The station orchard is in good condition. Variety tests have 
been instituted with oats, barley, wheat, clovers aud other legumes and 
grasses. A rotation of oats, peas, corn, and cotton has been begun on 
three plats, with a view to getting light on the value of this system for 
renovating worn-out soils. 

Field experiments with cotton (pp. 4G2-476). — These include experi- 
ments on the manurial requirements of cotton on the soil of the station 
farm, tests of varieties, .and of different distances of planting. 

Effects of fertilizers on cotton (pp. 4(52-409). — These were special ni- 
trogen, phosphoric acid, and potash experiments, similar to those above 
referred to as made at the State Experiment Station (See Bulletin No. 
20), as well as to those reported in Bulletins Nos. 20, 21, and 22 of the 
Louisiaua Stations (See Experiment Station Record, Vol. 1, p. 03). 
The questions propounded on the respective plats were: (1) Does this 
soil need nitrogen (or phosphoric acid or potash) to grow cotton suc- 
cessfully! (2) If so, in what form can it be best applied! (3) In what 
amounts per acre! 

Special nitrogen experimentS'-Nitrate of soda, u mixed minerals,” sul- 
phate of ammonia, cotton-seed meal, cotton* seed, compost, and kainit, 
were used singly aud in various combinations, and compared with no 
manure. The results, as in previous experiments at this station, indi- 
cate that these particular soils need nitrogen very badly, but it is not 
so clear which is the best form to use. Cotton-seed meal gave results 
slightly better than any of the others, with cotton seed next. This, of 
course, simply tends to show that cotton seed or cotton seed meal is a 
good form in which to apply the nitrogen, without prejudice to the 
claims of other forms, which may be excellent in their way. From a 
financial standpoint it seems probable that more than 24 pounds of 
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nitrogen per acre can not be used with profit, especially on very poor 
soils. 

Special phosphoric add experiments.—' Gypsum, dissolved bone-black, 
add phosphate, bone meal, floats, and a basal mixture (cotton-seed 
meal and kainit) were used alone and in various combinations, and com- 
pared with no manure. Variations in soil seem to have interfered with 
the success of this experiment, though it seems probable that phosphoric 
acid in small quantities may be profitably applied to this soil. 

Special potash experiments. — Cottonseed meal and hull ashes, meal 
phosphate (cotton-seed meal and acid phosphate), kainit, and muriate 
and sulphate of potash were used alone and in various combinations. 
The conclusion reached was that “ potash has not been beneficial to 
cotton on this soil in any form or quantity.” 

Proper depth for applying fertilizers for cotton (pp. 469,470). — The 
questions considered were: (1) At what depth are fertilizers most avail- 
able for cotton f (2) Is it best to apply the fertilizing ingredients sep- 
arately and at different depths t The experiments reported were un- 
dertaken merely to obtain suggestions which might be of service in 
planning future investigations in a more complete way. The results 
seemed to indicate that a depth of 2 or 3 inches is the best oue at which 
to apply “complete” fertilizers on this soil. 

Tests of varieties of cotton (pp. 471-473). — Tabulated notes are given 
for 38 varieties, but for reasons stated iu the bulletin the tests were 
inconclusive. 

Distance of planting (pp. 473, 474). — Cotton was planted in drills at 
different distances and the results reported in a table. Incidentally 
the effect of “ topping ” the stalks was tested. 

Effect of more than one application of nitrogen for cotton (pp. 474-476). — 
Various fertilizers containing nitrogen were applied once, twice, or 
three times during the same season. The results, as stated, indicate 
that little effect was produced by the second and third applications. 

Field experiments with corn (pp. 476-482). — These included experi- 
ments with fertilizers and tests of varieties. The former were similar 
to those with cotton, above cited, and to previous experiments with corn 
reported in Bulletin No. 22, of this station (See Experiment Station 
Record, Vol. 1, p. 72). The results pointed in the same directions Aft In 
the case of cotton. Tabulated data are given for twenty varieties St 
corn. 

Experiments with sorghum, sugar-cane, forage plants, etc. (pp. <83- - 
490). — Brief accounts are given of tests of varieties of sorghum, sughlS 
cane, millo maize, teosinte, serradella, soja bean, pea-nuts, chufas, cow- 
peas, water-melons, and sundry forage plants, as well as of fertilizer 
experiments with sweet-potatoes and rice. Analyses of samples of 
sugar-cane raised at the station and elsewhere iu North Louisiana, are 
reported. - The station intends to conduct experiments in sugar making 
with a View to the introduction of that industry in North Louisiana, 
10621— No. 4 2 
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Experiments with potatoes (pp. 490-497) — These include tests of varie- 
ties and field experiments with fertilizers and methods of planting. 
Tabulated notes are given for eight varieties. In the fertilizer experi- 
ment cotton seed meal, cotton seed, acid phosphate, and kainit alone, 
and these and nitrate of soda and sulphate of ammonia in various com- 
binations were applied to Boston Peerless potatoes. Here, as in other 
fertilizer experiments at this station, nitrogen proved beneficial. The 
best yields were with crushed cotton seed or cottonseed meal combined 
with kainit and acid phosphate. Tabulated notes are given for experi- 
ments in planting large and medium sized whole potatoes, and one- eye, 
two-eye, and larger pieces of the eight varieties tested. 

Louisiana Stations, Bulletin No. 28 (pp. 52). 

Field experiments on sugar-oane (pp. 500-549). — A series of 
experiments begun in 1880 was closed at the end of the season of 1889. 
For a previous report on these experiments see Bulletin No. 20 of this 
station, and Experiment Station Record, Vol. 1, p. 03. This bulletin 
contains the details of the experiments in 1889, and a summary of the 
results for the four years. During the first three years the station 
was located at Kenner, and during the last year at Audubon Park, 
New Orleans. The investigations have included field experiments on 
germination and growth from “ plant cane,” and from stubble under dif- 
ferent conditions; physiological questions, including the influence of 
suckeriug on the cane; varieties, with reference to their adaptation to 
Louisiana; and manurial requirements. 

Meteorology (pp. 500-503). — A condensed weather record for each 
month from March 1, 1880, to January 1, 1890, is given from observa- 
tions made at the station, as well as a summary by years and seasons. 
In 1880 the winter was severe, the spring late and cold, and the summer 
and fall favorable; in 1887 the winter was mild, the spring moderately 
dry and warm, the summer warm and wet, and the autumn cool and 
dry (conditions favorable to heavy tonnage of cane) ; in 1888 the winter 
was fairly propitious, the spriug excessively wet, the summer wet, and 
the autumn dry and cold (light tonnage but heavy sugar yield due to 
relatively low glucose content) ; in 1889, the spring and fall were ex- 
ceedingly dry. u We find that a dry, warm winter, followed by a mod- 
erately dry spring, and this, in turn, succeeded by a hot, wet summer, 
shading gradually into a cool, dry autumn, are conditions favorable to a 
maximum growth of cane. After the cane is ‘laid by ? frequent show- 
ers of considerable intensity seem highly beneficial.” 

Germination qmstions (pp. 504-519). — “ The sugar cane has been so 
long cultivated from cuttings that it has, like the banana, lost its 
power of producing true seed, even though it passes through all the 
phases of fructification. Often in nature, when any organ is rendered 
useless, it ceases to exist. The fish in underground caverns are eye* 
leas. The banana and some other plants, long propagated from shoots 
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or suckers, produce seedless fruits. In the last year or two, however, 
the cane has been made to produce true seed. The idea by which this 
result was achieved was in itself a simple one, yet the thought may 
produce a revolution in cane culture. Professors Harrison and Bovell, 
of Dodd’s Reformatory, Barbadoes, conceived the idea that by placing 
in dose proximity unlike varieties of cane from different parts of the 
world, by cross-fertilization, perfect fructification might result.” Ex- 
periments with this method at this station and elsewhere have already 
resulted iu the production of several new varieties of great promise. 

Part of the cane best for seed. — The question whether the upper part 
of the cane may be used successfully for seed is discussed and the re- 
sults of experiments in planting different parts of the stalk are recorded 
and compared with those of similar experiments in previous years. 
The plan of these experiments was in brief as follows : “ The stalks were 
cut up into short pieces, beginning with the green, immature top, and 
ending with the butts. Two eyes were left upon each cutting, and each 
stalk was selected so as to give eleven cuttings. Seventy-five of these 
cuttings, containing one hundred and fifty eyes, were devoted to each 
experiment.” There were thus eleven experiments, one for each of the 
parts iuto which the stalks were cut. Observations for each experi- 
ment included the number of stalks from the one hundred and fifty eyes 
planted; development at different dates during growth ; yield of stalks; 
results of chemical analyses, including degree Baurnd, total solids, su- 
crose, glncose, co-efficient of purity and glucose ratio of juice; and total 
calculated yield per acre of stalks and of available sugar, etc. 

Number of stalks of cane to plant. — Plant vs. stubble cane for seed. — Iu 
1889, as in 1887 and 1888, different plats were planted with cane in dif- 
ferent degrees of thickness (from one cane with a lap to four canes with 
a lap) in rows 7 feet apart. The whole cane, upper and lower halves, 
and upper, middle, and lower thirds, were used in different rows. TISfe 
results for these years are stated in tables. In 1S89, as iu 1888, bhb 
half the field was newly planted, but the other half was allowed to grow 
from stubble of the previous year. “ Observations on germination and 
on development, produce of stalks, chemical composition of cane, and 
yield of sugar were made as in the experiments described above.” 

Vitality of eyes in whole canes planted.— Some persons recommend 
cutting the cane for seed because they believe that <( when an eye or 
an entire stalk starts vigorously iuto growth it can and may injure 
the vitality of the other eyes” on the same stalk. To get light on 
this subject experiments recorded iu this bulletin were undertaken. 
In thirteen experiments two whole canes of about 4 feet iu length wero 
planted in trenches, with their tops and butts from 3 to 24 inches deep, 
and in another experiment one whole cane was planted perpendicularly, 
top op and butt down. The canes were planted March 13 and dug No- 
vember 14 and 16, when “ the growing canes were removed and coanted, 
the mother stalk carefully washed and examined, and each eye care- 
fully treated as regards germination and soundness.” Notes on each 
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cane are given, which indicate that the opinion cited above is not well 
founded* The observations also “suggest the immense power residing 
in a good sound eye of cane.” 

Distance between cane rows (pp. 510-524). — Experiments were made in 
1889 with stubble, similar to those in 1888 with plant cane, planted in 
rows from 3 to 8 feet apart and treated with commercial fertilizers. 
The yield of cane, composition, and available sugar are given separately 
for 1888 and 1889, and the results as regards yields and available sugar 
tor the two years are compared. To plant an acre in cane, using “two 
stalks and a lap” for seed, will require tons of cane per acre if the 
rows are 3 feet apart, aud 3£ tons of cane if the rows are 8 feet apart. 
Subtracting these quantities from the average yields obtained in the 
experiment for the different widths of planting, the net product of cane 
per acre over the amount used for seed ranged from 44.15 tons with 
three-foot rows to 31.66 tons with eight-foot rows. The results confirm 
those of last year, which were very favorable to a distance between the 
rows much less than the usual distance of 7 feet. 

Among the suggestions from these experiments is a query by the 
author whether the frequent rupture of the roots by the very thorough 
cultivation of the cane, and the more luxuriant growth of grass and 
weeds permitted by wide rows, do not, to a large extent, explain the 
belief of planters that “cane never grows well until laid by ” and that 
“cane never grows fast until it shades the ground.” 

Varieties of cane (pp. 524-526). — “The station has now growing over 
sixty varieties of cane, collected from all parts of the world. It has 
received since our last report thirty-five varieties from the botanical 
gardens of Jamaica.” The results have so far been somewhat contra- 
dictory, varieties which were at first promising not fulfilling expecta- 
tions in later seasons, aud others at first unpromising giving better 
resnlts as they become acclimated. No foreign variety, however, has 
been sufficiently acclimated to warrant positive statements regarding 
its merits for Louisiana. The station is also studying the synonymy of 
varieties and making experiments in cross-fertilization. 

Manurial requirements (pp. 526-545). — In 1889 the station continued 
its experiments “to find a fertilizer which will produce a maximum 
tonnage with a maximum sugar content upon the soils of Louisiana.” 
The results for that year are given and compared with those of previous 
years. The experiments include special nitrogen, phosphoric acid, and 
potash experiments, ami trials of cotton seed meal and tankage alone, 
and in combination with acid phosphate, floats, kainit, ashes, cotton 
hnfl8, etc. The effects of tile drainage and of removing or turning 
under pea- vines on stubble cane were also tested in connection with 
the use of fertilizers. 

Summary of results for four years (pp. 546-549).— The following are 
some of the conclusions taught by the results of the last four years: 

(l) That the upper portion of the oane is the equal, if not the superior of the lower 
part for seed, while the latter is vastly superior as a sugar producer* 
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(2) That with good seed, two stalks aud a alight, lap will give an abundant har- 
vest, and no more ia needed. 

(3) That seed cane may be selected from either plant or stubble. 

(4) That auckering (tillering) is a natural function of all cereals and ahould be 
encouraged to produce the best results. 

(5) That rattoona come equally as well from suckers as from the original stalk. 

(6) That cutting cane in planting is not necessary to insure successful germination, 
the latter befog dependent upon other conditions. 

(?) That the vital power of good, sound eyes is enormous, enabling the latter under 
favorable conditions of heat, moisture, and access of air to germinate at great depths, 
or even remain dormantly sound for over a year when properly protected. 

(8) That the present width of rows may be lessened (when the soil will permit of 
easy cultivation) with promise of increased production. 

(9) That several varieties of foreign canes promise adaptability to our wants. 

(10) That both nitrogen and phosphoric acid are needed by our soils to grow max- 
imum crops of cane. That excessive quantities of each should be avoided, the former 
as being positively injurious and the latter as being redundant and wasteful. 

(It) That while sulphate of ammonia gives slightly the best results, and fish scrap 
slightly the worst, it may be asserted that any form of nitrogen experimented with 
will give remunerative returns when properly compounded and used in such quan- 
tities as to furnish from 25 to 50 pounds nitrogen per acre. 

(12) That phosphoric acid, when applied at or after planting, should he in a soluble 
state, in quantities of 32 to 04 pounds per acre. Even the latter might, with pro- 
priety, be applied before the crop is planted. That insoluble phosphates should 
always be applied some time in advance of the planting. 

(13) That no form of potash is preferred by the cane plant, and that small quanti- 
ties neither increase the tonnage nor the sugar content. 

(14) That mineral manures (phosphates ami potash) when applied alone are with- 
out much effect. To he available they must hecombiued with nitrogen. 

( 15) That nitrogen is most cheaply snpplied to the planters of Louisiana in the 
form of cotton-seed meal, and experiments have demonstrated that its profitable 
limits are between 300 to 600 pounds per acre under cane. 

(16) That tile drainage is a very valuable amendment to the soils of South Louisi- 
ana, and when properly done will pay a haudsome dividend upon investment. Ex- 
periments indicate that best results are obtained when tiles are placed from 20 to 30 
feet apart. 

(17) That pea-vines turned under give an increased yield to the subsequent crops, 
extending even to the second year’s stubble. 

(18) That the stubble from canes properly manured will give profitable crops for 
several years, while that unuianured, or improperly fertilized, will fail in a year or 
two. 

(19) That manures can be prepared which will give tonnage, but no special ma- 
nure has yet been found which will iusure a large sugar content. The latter seems to 
be largely dependent upon soil, sunshine, temperature, moisture, and climate. 

These are the deductions from the work of the past four years, and may be modi- 
fied by future investigations. The question of the proper manuring of cane is not 
yet settled. 

The varyiug meteorological conditions of different seasons, especially 
as regards rain-fall, are an important and uncertain factor in the use of 
fertilizers for sugar-cane. It seetns quite settled that fertilizers should 
be applied so as to promote vigorous growth from the time of germina- 
tion until September wheu the plant should be permitted to mature. 
What would bean excessive manuring in a dry season may be inade- 
quate in a very favorable season. The experiments at this station in- 
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clicate that in an average seflitou Jrom 24 to 48 pounds of nitrogen and 
40 to 75 pounds of phosphoric acid (the amounts contained in from 350 
to 700 ponnds of cotton -seed meal and 300 to flW pounds of acid phos- 
phate) per acre can be assimilated by the crop. Such a mtxtare is 
recommended for its cheapness and efficiency. Each planter should 
study his soils, and if they are deficient in vegetable matter should in- 
crease the amount of nitrogen in the fertilizers used. There are few 
seasons when more than 900 or less than 500 pounds per acre of this 
mixture can be profitably used. The fertilizers should be thoroughly 
incorporated with the soil. Mineral manures should be applied at, or 
better, before plantiug; nitrogenous manures may be applied at plant- 
ing or at any time during early growth. 

Massachusetts State Station, Circulars, May and June, 1890 (pp. 4 each). 

Analyses of commercial fertilizers and manubial sub- 
stances, O. A. Goessmann, Pn. I). — 1 These include wood nshes, bone, 
“ vegetable ivory,” refuse from a glue factory, sulphate of .ammonia, 
sulphate and muriate of potash, nitrate of soda, and a variety of com- 
pound fertilizers. Trade values of fertilizing ingredients for 1890 are 
also given. 

Minnesota Station, Bulletin No. 11, June, 1890 (pp. 32). 

Corn-root pruning, and deep versus shallow cultiya^ion, 
W. M. Hays, B, S. A. (pp. 87-89.)— Experiments and observations on 
the habits of root growth of corn and on methods of planting and cul- 
tivating in 1888 and previous years were reported in Bulletin No. 5 of 
this station (Bee Experiment Station Iiecord, Vol. I, p. 91). In 1889 
a trial was made to observe the effects of pruning the roots of Bose 
Dent corn. The roots of alternate rows were pruned while the others 
were not. 

For pruning the roots, a Btrong butcher knife was set into a piece of 2 by 6 scant- 
ling, fashioned into a runner, to slide on the ground. Iu front was a tongue, by 
which a man oould pull the device, and behind, cultivator handles were placed, 
enabling another roau to guide it. The knife blade was set in the runner so as to ex- 
tend (S inches into the ground, when the runner was on the surface of the soiL This 
implement was run aloug either side of the rows, 6 inches from the bills. Plats 1, 3, 
5, and 7 were thus root pruned, by going the long way of the rows, when the corn 
was 7 inches high. Ou the same day the roots on plats 1 and 3 were more completely 
out off by going across the field, skipping every other hill, so as not to disturb the 
even-numbered rows on plats 2 and 4. This, of course, out all the roots on plats 1 
and 3 at a distance of 6 inches from the hills, ou four sides, since all the main roots 
while the corn is at this age run in a nearly horizontal direction, unless the land is 
very dry. 

When the corn was 15 inches high, plats 1, 3, and 5 were again root pruned the long 
way of the rows, and plat 1 was also root pruned crosswise. Passing on both sides 
of the hill being counted as one pruning, plat 1 was pruned four times, plat 3 three 
times, plat 5 twice, and plat 7 only once. The effect upon the growth of the corn 
was very marked. 
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The yields of grain and fodder for each plat are given in a table. 
The average yield on the root-pruned plats was at the rate of 35 bushels 
per acre, and on those not root pruned, 48J bushels. The average differ- 
ence in yield per acre was 13 £ bushels of corn and one quarter ton of 
fodder against root pruning. The difference in yield was most marked 
on those plats where the most root pruning was clone. 

This is a strong confirmation of previous observations, which had 
shown the author that great injury is done to corn “by deep, close cult : 
ure with the ordinary four-shoveled, two-horse corn cultivator, or with 
the * double-shove ) 1 plow. Plowing deep and close to the hills is harmful 
at any time, but is especially so late in the season, as the larger roots, 
developed late, as well as those which originated on the stalk earlier in 
its development, are severed.” In another experiment, performed just 
as the corn was “ laid by,” t wo rows were root pruned 5 inches deep and 
8 inches from the hill. Two rows were hilled up 4 inches with a hoe, 
and two other rows were left untouched. The tabular record shows that 
no apparent effect was produced by the hilling, but that the root pruning 
though slight, lowered the yield 3 bushels per acre, the average yield 
of the root-pruned rows being 57 bushels per acre, and that of the rows 
not pruned CO bushels. 

Brief statements are made regarding the best kinds of implements for 
cultivating corn. “Some of the shallow cultivators used at this sta- 
tion the past season are more satisfactory than the common four-sliov- 
eled, two-horse corn cultivator. * * * The very best cultivator is 
the smoothing harrow. It should be diligently used until the corn is 4 
or 5 inches high.” 

Corn improved by cross-fertilization and selection, W. M. 
Hays, B. S. A (pp. 89-05). — During the past two seasons the writer lias 
made observations and experiments with reference to the best methods 
of growing, cross-fertilizing, and selecting corn with a view to the de- 
velopment of varieties especially suited to particular localities and uses. 
This work is especially important in the region of the station, for “along 
the northern edge of the corn belt no such clearly defined varieties are 
found as farmers have developed in sections farther south where corn is 
king.” In 1888, as reported in Bulletin No. 7 of this station (See Ex- 
periment Station Record, Vol. I, p. 97), ears of numerous varieties 
were fertilized with pollen of other varieties, the ears being covered 
with bags made of cloth or paper to prevent the access of pollen to the 
silk in the ordinary way. Examples of these experiments are described 
to show how radically the form of the ear, kind of grain, etc., can be 
changed by artificial fertilization and careful selection of seed. The 
engraving printed in the bulletin represents some interesting results of 
cross-fertilization, showing reversion to more or less remote ancestors. 

In 1888 Mercer Yellow Flint was planted at the station not far from 
Black Mexican sweet-corn ; at harvest one to several black graius were 
found on several ears of the Mercer Flint; a dozen of these dark-col- 
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ored grains were planted in 1889 in such a way that the plants were out 
of the reach of the polleu from other varieties.*' Ears were produced 
which proved that the Black Mexican corn had fertilized dark-colored 
grains on the ears of Flint the previous year. Besides the Yellow Flint 
and the Black Sweet grains, there were Yellow Sweet, Black Flint, 
White Sweet, and White Flint grains on nearly every ear. The ap- 
pearance of White Sweet grains is explained on the assumption that 
the Black sweet-corn had at some previous time been mixed with a very 
light-colored variety of sweet-corn, while the White Flint grains may 
have come from a previous ancestor of White Flint, or even White Sweet. 
Moreover, the fact that on several of the ears were grains of sweet-eorn 
of a reddish or ilesli-colored tint, peculiar to a variety of sweet-corn 
called Early Harragausett, may indicate that this variety was among 
the ancestors of the Black Mexican Sweet. 

“ The practical lesson taught by the example of an ear with the six 
or seveu kinds of corn shown is that we must ‘ breed’ our corn for a 
number of years pure, and carefully select the seed, according to some 
type, if we would have distinct varieties. The principles of heredity 
may find as practical application in breeding corn as in breeding cattle. 

* * * Here both parents probably had recently been crossed with 
different varieties, and tlie different ancestral characteristics reappeared 
and determined the form or color, or both, of some ot these kernels. 

* • * So, in corn growing, it pays to keep seed pure. Retain one 
intelligently selected type, and by cultivation and selection, and even 
by cross-fertilization, improve and ‘fix’ the desired type. * * * 
Farmers in every corn-growing locality should develop varieties of 
corn suited to the existing con ditions and raise seed for sale.” Practical 
suggestions as to the ways for doing this are giveu. 

Peas, beans, flax, and other crops, W. M. Hays, B. S. A. 
(pp. 95-98). — Under this head are given brief notes on tests of 3 varie- 
ties of horse beans, 7 of cow- peas, 6 of field pears, 2 of garden peas, 
oats and peas sowed together, 3 varieties of buckwheat, and 3 of millet. 

Results of seeding rusted, frosted, and frozen wheat of 
1888, D. N. Harper, Ph. D. (pp. 99-116).* — The object of the observa- 
tions and experiments reported in this article was to study the charac- 
teristics of “ poor wheat,” so called, and the effects of frost, rust, and 
other injurious agencies upon its value for milling and for sowing. The 
smoother the hull of wheat the more easily and economically can it be 
milled, and if for any reason the hull has been seriously injured the 
value of the wheat for making “ patent ” flour is decreased. Injuries 
to the hull may not affect the germ or the interior of the grain, so that 
wheat which grades low for milling may be of good quality for seed. 
In 1888 much of the wheat failed to grade high for milling, and was, 

'For previous reports on this same general subject, see Bulletins Nos. 5, 6, and 7 of 
this station, abstracts of wliioh way be found in Experiment Station Record, Vol. 1, 

, pp. 91-100. 
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therefore, indiscriminately classed as “ poor wheat.” When this poor 
wheat was used for seed it sometimes yielded good crops and some* 
times failed to produce any crop. In many cases this difference in re* 
salts was thought to be purely accidental, or, in case differences in the 
seed used were observed, poor returns were attributed to a lack of vi- 
tality in the injured grain or to the slow growth of grain from “frozen” 
seed. But the fact generally lost sight of was that the causes which 
produce “poor wheat” are different in different cases, so that really 
there are more or less distinct classes of such wheat, which, if used for 
seed, will give diverse results. The author of this article has attempted 
a classification of the varieties of “ poor wheat,” according to the cause 
of the injury to the grain, into bleached, rusted, blistered, and frozen 
wheat. 

Bleached wheat is defined as wheat which after harvest has been ex- 
posed to rains and the heat of the sun until the outer euvelope of the 
grain is opaque and brittle. Ordinarily this does not affect the useful- 
ness of the wheat for seed. Rusted or blighted wheat is more or less 
shrunken in appearance, and is usually of a deeper amber color than is 
normal. The proportions of its chemical constituents are somewhat 
changed, though their properties remain the same. The rusted wheat 
of 1888, as far as examined, contains more than the normal amount of 
gluten and protein aud less of starch. “ It is a poor wheat for milling 
because of the bad condition of the hull,” but if not too much injured 
may be used for seed, as is indicated by the results of the experiments 
here re]K>rted. Blistered wheat retains its normal amber color, but has 
a brittle hull, aud iu many cases contains more gluten and protein and 
less starch than sound wheat. “As blisters may be caused by other 
means than frost, aud even after the wheat is cut, it is not correct to 
call all such wheat frosted .” Except in extreme cases, it may be safely 
used for seed if well cleaned. Cured wheat is not affected by the lowest 
temperature which occurs in Minnesota, but a temperature only a few 
degrees below freezing affects immature and uncured wheat. “ Wheat 
well into the ‘ dough ’ stage, if subjected to a temperature below freez- 
ing, may be blistered (frosted), but when 4 in the milk ’ the same tem- 
perature produces frozen wheat.” Frozen wheat “is badly shrunken, 
has lost the normal translucent amber color, is of an opaque, bronzed 
appearance, and has had the composition of its chemical constituents 
changed, as well as the internal structure of its cells destroyed.” The 
grain contains less gluten, and the quality of the gluten is seemingly 
injured. It would seem that the albuminoid which gives tenacity to 
the floor is altered. Such wheat deteriorates greatly after beiug har- 
vested. When used for seed the crop is deficient in protein and in 
gluten, and its gluten is of poor quality. Fermentation may set in later 
on -and the chemical constituents be further changed, as was the case 
in Minnesota during the winter of 1888-89, so that the frozen wheat 
when planted iu the spring was iu a much worse condition than when 
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harvested the previous fall. In the majority of cases, however, the 
frozen seed germinated and produced wheat having the characteristics 
of the seed from which it sprung. “ The results of this year seem to 
show that here we have an example of the transmission to the offspring 
of a characteristic developed in the parent by accidental outside in- 
fluences. I have not attempted to establish this by the product from 
individual frozen grains, but wherever 1888 wheat containing frozen 
grains has been used for seed, there are so many grains in the crop 
similar in appearance and properties to these frozen grains, and with- 
out a repetition of the conditions which originally produced them, that 
it can be explained only in this way.” 

A number of instances are cited in which frozen, blistered, or rusted 
wheat of the crop of 1888 was used for seed in 1889 on farms in different 
parts of Minnesota and North Dakota. The condition of the seed used 
in each case is described, and analyses of the seed and in many cases 
of the crop of 1889 are reported. The desirability of cleaning the “ poor 
wheat” to be used for seed is enforced by illustrations drawn from the 
actual experience of farmers. “ Indeed, in many cases seed from very 
poor wheat when cleaned has yielded better than wheat originally good 
but uncleaued. The density of wheat must largely determine its value 
for seed.” The importance of a change of seed every three or four years 
is also urged, though “in many cases it can not be clearly shown why a 
change of seed produces better results.” In one instance cited, wheat 
from seed grown on the same farm for several generations— some of it 
frozen — gave relatively less protein and gluten and the gluten was of 
poor quality, while wheat from fresh, sound seed brought from outside, 
gave more protein and gluten and the gluten was of excellent quality. 
u Here, again, as everywhere that frozen wheat was planted, the diff- 
erence between the crop from sound seed and the crop from frozen was 
not marked until after the wheat had been harvested.” 

From the cases above cited, and many others, I draw the following general con- 
clusions : 

(1) A vast difference as to their seed value exists between the various kinds of 
“ poor wheat. 1 * 

(2) Busted and blistered (frosted) wheats, if well cleaned, are safe to use for seed. 

(ft) Frozen wheat which is utterly worthless for milling is likewise of no valne for 

eeed. It can not produce a good crop. 

# (4) The more thoroughly wheat is cleaned the better the seed resulting and the 
better the crop, particularly in yield. And by cleaning I mean besides separating 
the dirt, also easting out the weaker grains of wheat. Thus poor milling wheat may 
be made vastly better for seed than wheat of high milling value if the latter is 
nnoleaned. 

(5) Wheat should invariably be tested os regards its gluten and percentage of ger- 
mination before being seeded. It seems absolutely necessary that the seed shall con- 
tain good gluten if the gluten is to be iu the crop. * * * 

To most successfully carry on the mecbauical operations of milling it is first neces- 
sary to have plump wheat in which the hull has not been injured. Then the best 
floor, after the hull is gotten rid of, is made of that wheat which contains the most 
gluten and the least water. Other conditions of the wheat also enter os a factor. 
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To grow the heat crops the first necessity is to have the germ of the wheat sonnd 
and then to have compactly stored up plenty of the proper kind of food— gluten, etc. 
Outside influences may cause the hull to he uneven or brittle without injuriously 
affecting the germ and its food ; and this wrinkling of the hull may not he a property 
which will Ins transmitted by the seed to the crop, although in some cases it doubt- 
less is. But certain *changes4u the shftnsfor oHbfegerut and its food are unmistak- 
ably transmitted. In blistered, rusted, and bleached wheats the superficial charac- 
teristics of the wheat are changed, while in frozen wheat changes seem to have been 
made in the reproductive faculties. 

In any lot of wheat, even of the highest grade, some grains are vastly better than 
others for seed, and it is a simple matter to determine which they are and how to 
secure them. If it had not been clearly proven before, the last wheat crop has con- 
clusively shown that the denser any grain of wheat the better it is for seed. These 
are the grains which are the heaviest for their size. If wheat is w'ell cleaned by a 
blast of wind the lightest grains are cast out ami the heaviest remain. In these the 
germ is best developed' and ‘protected and has most readily available the greatest 
amount of necessary fowl. Of this, gluten is of chief importance and its quantity and 
quality can be easily determined. For this 1 have given a method in Bulletin No. 7. 

A continuation of investigations in this line is proposed. Farmers 
are requested to preserve samples of the seed as planted and of the 
resulting crop at harvest and after threshing. The station desires 
such samples for analysis. 

Mississippi Station, Bulletin No. 11, February 15, 1890 (pp. 14). 

Charbon, G. 0. Creelman, 15. 8. A.— This is a report of an investi- 
gation conducted by the author with the assistance of Dr. W. H. Wray, 
of the United States Department of Agriculture, and Dr. John W. 
Counow r ay, of the Missouri Agricultural Experiment Station. As 
previously stated in Bulletin No. 6 of this station (See Experiment 
Station liecord, Vol. 1, p. 101), the disease appeared first in Yazoo 
County, Mississippi, in June, 1889. It spread through the lowlands 
of the Delta, but was confined almost entirely to mules. Very few of 
the diseased animals recovered without treatment. 

From replies to circulars sent out by the station it was learned that 
the first outbreak in this State of a disease supposed to be charbon 
was in 1836, at which time a malady prevailed known as 44 choking 
quinsy.” A.gain in 1865 a few cases occurred, and in 1867 it was very 
prevalent. The winter previous had beeu very mild and was followed 
by an early spring. These conditions seem to be favorable for the 
development of the disease. Less marked epidemics prevailed in the 
years 1875, 1876, 1881, and 1882. 

At first the disease was supposed not to be of a contagious nature, 
but from pathological investigations conducted at this Department and 
by Dr. Gonnoway, it was proved to be the true Anthrax, caused by the 
germ Bacillus anthracis . 

Many planters in the Delta region have advanced the theory that 
the disease was caused by the swarms of flies which infest that locality, 
and have designated a particular species, which is very conspicuous 
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found that these flies attack the animals in such numbers as to leave on 
the back, belly, and legs a thick mass of clotted blood. As the germ of 
charbon was found in flies bloated with the blood of diseased mules, it 
was concluded that the flies are active agents in desseminating the 
disease. 

Inoculation was practiced by Dr. Oonuoway on a large number of 
animals, but with what result the bulletin does not state. Some of the 
preventive measures advised are thorough disinfection of premises, 
painting the woodwork with a solution of carbolic acid to aid in keep- 
ing out the flies, giving the animals only well-water to drink, and the 
burning of all animals that die of the disease. 

The following treatment was found very effectual : 

“ The moment the first symptoms are noticed the animal should be 
drenched with chlorate of potash 4 drams, tincture of the muriate of 
iron, 1 tablespoonful. Give in a pint of water, and repeat in three 
hours. Bathe the swellings with a mixture of one part carbolic acid 
to eight parts of water. * * * An abundance of good nutritious 
food, pure air, w r ell-water, and protection from hot sun and rain are 
absolutely essential to success.’ 7 

Missouri Station, Bulletin No. 11, May, 1890 (pp. 60). 

Texas fevee, Paul Paquin, M. D., V. S. (illustrated).— This is a 
report on investigations made Jjetween September, 1888, and March, 
1890, by the author in co-operation with M. Francis, 1). V. M., of the 
Texas Agricultural Experiment Station, and R. R. Dinwiddie, M. D., 
V. S., of the Arkansas Agricultural Experiment Station, who furnished 
some of the material and otherwise assisted in the work. The collec- 
tion of specimens was begun in October, 1888, when soils, manures, 
ticks, urines, livers, spleens, kidneys, blood, bile, specimens from un- 
born calves, and fodders were obtained from various infected localities. 
These were carefully examined with a view to the discovery of a virus 
capable of producing Texas fever. Germs were found in all the speci- 
mens examined. Two important facts appear to have been brought out: 
first, that germs may be found in the normal liquids and tissues of in- 
fectious Southern cattle which appear healthy, and even in the young 
before birth, as well as in the manures, surface soils, waters, etc., of 
grounds where the fever originates ; second, that this gem may be ab- 
sent in dry fodder, well-water, spring water, and the subsoil in the in- 
fected district. 

A 30-acre pasture in Boone County, Missouri, was secured and fitted 
up with suitable pens for the accommodation of cattle, in order to test the 
virulence of the Southern cattle-plague and study the development of 
the disease in Northern stock. From these experiments the following 
deductions were made: (1) that some of the germs found in Southern 
soils, waters, manures, etc., are identical with those found in eases of 
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Texas fever in Northern cattle ; (2) that the germs of Texas fever are 
to be found in all Southern cattle' coming from infectious grounds, and 
even in unborn calves ; (3) that the average period of incubation in cat* 
tie exposed to the germs brought by Southern stock is about thirty 
days; (4) that cattle exposed to either manure or urine from Southern 
stock may contract Texas fever, and that inoculatiou from the pulp of 
the liver or spleen of such subjects may produce it; (5) that the germs 
must be taken into the body by the mouth or by inoculation, and that 
the disease is not conveyed by the breath of infected individuals; (6) 
that protective inoculatiou may render Northern cattle more capable of 
resisting the action of the Texas fever gerrn ; (7) that sulphurated water 
is probably favorable to the moditicatiou or destruction of the germ of 
Texas fever. 

Special experiments were tried to test the valne of protective inocu- 
lation. Shipments of cattle, some of which were inoculated and others 
not, were made from Columbia, Missouri, to College Station, Texas, and 
to Helena, A rkansas. I n the former case the total death rate among the 
inoculated stock was 20 per cent, while among stock not so protected 
it was 75 per cent; in the latter case the death rates were 75 per 
cent and 100 per cent, respectively. Protective inoculation was also 
successfully practiced upon a herd of native Missouri cattle that had 
been exposed to fever, and upon six native heifers at the Kansas City 
stock yanls, which were afterwards exposed in the quarantine pens 
of these yards. Iu another instance where several herds of thorough- 
bred cattle were inoculated with the artificial virus and transported 
into the Indian Territory and Texas, this treatment proved au almost 
complete protection against the fever. 

Regarding the germ of Texas fever the author concludes that it is 
susceptible of mauy changes during its vegetation, that the spherical, 
ovoid, and other forms which several observers have seen, represent 
different periods in the life cycle of the parasite, and that the microbe 
passes only a part of its existence iu the animal body, and completes it 
in the outer world. The artificial cultivation of the germ is said to have 
presented many difficulties, but was at last successfully accomplished. 
It grew best in a mixture of artificial lymph aud liver broth, and pure 
cultures were obtaiued from the liver, spleen, kidneys, etc., of infec- 
tious Southern cattle. 

The germ was found in ticks bloated with the blood of infectious 
Southern cattle, and these ticks are supposed to be one of the media 
through which the germ is disseminated. The fact that Southern cat- 
tle transport the disease while they themselves remain free from its 
attacks is explained on the ground that they have been inoculated 
before birth. That affected natives do not readily give the disease to 
other natives is ascribed to the nature of the germs and to peculiar 
climatic conditions. When brought North in the bodies of Southern 
cattle and deposited with the mauure and urine on pastures, the germs 
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are thought to remain inert for a month or two, bat with the aid of sun 
heat and sufficient moistnre they regain their virulence after a time 
and cause the death of susceptible cattle. When, however, these germs 
are deposited by affected Northern cattle before their virulence is 
regained, cold and frost modify and even destroy their activity. 

Nevada Station, Bulletin No. 8, January, 1890 (pp, 14). 

The codling moth, F. H. Hillman, B. S. (illustrated).— An account 
of the life history of the codling moth (Carpocapna pommella) and the 
means for its repression. In an appendix, spraying apparatus is de- 
scribed and illustrated. 

Nevada Station, Bulletin No. 9, May 31, 1890 (pp. 4). 

A SERIOUS ROSE pest, F. H. TIillman, B. S.— Notes on IAthophana 
antennata (Walker), witli suggestions as to remedies. 

New Jersey Stations, Bulletin No. 65, January 31, 1890 (pp. 15). 

Experiments with different breeds of dairy cows, M. E. 
Gates, Ph. D. (pp. 3-15). — This is a continuation of the record of the 
experiments reported in Bulletins Nos. 57 and G1 of these stations 
(See Experiment Station Record, Yol. I, pp. 258 and 260). Five 
breeds — Ayrshire, Guernsey, Holstein-Friesiau, Jersey, and Short- 
horn — are included in the test. The bulletin contains monthly records 
of the food eaten and the yield of milk for November, December, and 
January, together with a tabular statement of the daily rations fed, the 
average daily yield per cow from August 1 to February 1, and the av- 
erage quality of the milk as determined by chemical analysis. The 
food given during the summer and fall was believed by practical dairy- 
men to conform closely, in kind and quantity, to that commonly used 
in milk dairies. 

As stated in Bulletin No. 61, it was thought that the variations in and the poor 
quality of tho green food supplied, due to the extreme moisture of the season, con- 
tributed largely to the variations observed in t.lie quality of tho milk. 

The following analysis of the green fodder corn shows tho variations which may 
have occurred in tho rations supplied during August and September: 


Month. 


Angnst 1.... 
August 7 — 
September 2. 


; Digenfible nutrients in green 

I material. 

Dry : 




matter. 

; Fat. 

i 

. 1 

Protein. 

Carbohy- 

drates.* 

Per cent, ! Per cent. 

Per cent. 

Percent. 

16.57] 0.24 

0.78 

9.96 

22. 81 ] 0. 38 i 

1.26 

13.29 

27. 25 ; 0. 73 

1.33 

15.51 


Including fiber. 


This table indicates that the corn fodder contained the minimum of solid matter 
on August 1, and that on September 1, 50 pounds of the corn fodder would have 
lutnished almost the same quantity of food compounds as were contained in 100 pounds 
on the 1st of August. 
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A study of those Analyses, in connection with a comparison of the other materials 
fed, indicated that there were wide variations in both the amount and proportion of 
food compounds supplied from month to mouth. 

Early in December various forms of concentrated feeds were bought, a chemical 
analysis made of each, and a ration prepared which approximated closely in kind and 
quantity of food compounds, the standard daily ration for milch cows of 1,000 pounds 
live weight, viz., 0.40 pounds fat, 2.50 protein, and 12.50 carbohydrates. The ration 
for the cows of different weights varied in the total amount of food supplied by it, 
and not in the proportion of the food com pounds to each other. 

This ration was fed from December 15 till February 1, the superintendent making 
such deviations from the actual amounts indicated us in liis judgment the varying 
condition of the individual cows might demand. * * * It was planned to have 
three samples of the milk of each herd each week, and such samples of milk from 
individual cows as might be deemed necessary. 

The following table gives the average of the analyses of the milk of 
the five different breeds, for each month from August to January : 


Month. 


Angnst 

September. . 

November . , 

December .. 

January .... 

The tables given in the bulletin show “(1) that the large quantity 
of green fodder used under the conditions which existed the past sea- 
son did not permit of a proper control of the actual food furnished; 
(2) that when conditions are such as to permit of a control of the 
rations, a decidedly favorable influence is exerted upon both the 
quantity and the quality of the product. It would seem, therefore, that 
when the quality of the milk is of importance, green fodder, which at 
best contains bigh percentages of moisture, should be used as a supple- 
ment to the ration rather than for the purpose of furnishing the bulk 
of the food. It is also shown that by a proper selection of materials 
and balancing of food compounds, the cost of the rations may be ma- 
terially reduced, while at tlio same time the yield and quality of the 
product are improved.” 

As on December 1 thirteen of the cows bad beeu giving milk for 
periods ranging from six to eight months, there was an increasing ten- 
dency for the quantity of milk to decrease as the time of calving 
approached. By substituting a ration consisting of 6 pounds of corn 
and oatmeal, 6 pounds of wheat bran, 5 pounds of timothy hay, 8 
pounds of turnips, 5 pounds of shredded corn stalks, and 2 pounds of 
cotton-seed meal, the average yield of milk from December 15 to 31 
was increased in three herds, and the quality of the product improved 
in every case over that of the first week of December. 


■ Total Vi ,. Total 

solid*. * aL Milid* 


: P cent P. cent. l\ cent 
.. 11.76 .. .. J2 99 

.» 12.19 ' 13 56 

■12.44 14 2* 

.1 12.55 3.61 14 61 

. 12.88 . 3.81 , 15 29 


■p.,. Total 
* ‘ solids. 


rm ’ solid 


P. cent. P. rent P.cent 

12. 18 

12 45 I 

12.27 

5.11 12.26 3.64 
5.49 12.26 3 68 


l 


J\ cent. P cent . i P. cent. P. cent. 

13.37 | 12.10 i 

13 70! 12.32 

H 58 i 12.95 1 

14.72 5.02 1 12.85! 3.81 
15.19 5.23 , 13.44' 4.26 
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Hew Jersey Stations, Bulletin Ho. 66, March 1, 1890 (pp. 8). 

Fertilizing materials, E. B. Voorhees, M. A.— This includes 
the trade values of fertilizing ingredients for 1890, suggestions as to 
the economical purchase and rational use of nitrogen, phosphoric acid, 
and potash, formulas for mixtures of these ingredients for different 
crops, and suggestions regarding the home mixing of fertilizers. 

It. is not claimed that the buying of raw materials and mixing at home is the best 
and cheapest method of getting fertilizers under all conditions; however, the import- 
ant points in favor of the method will hear repeating, viz.: (1) that a definite 
knowledge of the quality of the materials is secured; (2) that where farmers know 
what they want and unite in purchasing car lots, there is a decided saving in the 
cost of the plant food. * * * 

It should he remembered in this connection that nitrogen , phosphoric acid, and potash 
are necessary for the full development of farm crops, aud that the different crops have 
different capacities for using them; it is also true that when no increase in crop fol- 
lows the proper application of any one or all of these elements, the crop has sources 
at command which provide sufficient quantities to develop it to that limit fixed by the 
existing conditions of climate and season. 

In view of these facts, the best feriiUzt r resolves itself into the best or most economi- 
cal quantity of nitrogen , phosphoric acid, or potash to be used under the varying conditions 
of crop , soil, and season . * * * 

Individual farmers must determine for themselves whether for their land aud their 
crops single elements may not he more profitable than any combination of two or more; 
the physical condition of the soil, and its previous cropping and manuring must also 
guide the farmer in deciding whether the amounts given in the table should be 
increased or diminished. As a broad, general rule, greater immediate profits are 
secured from heavy dressings on land in a high state of cultivation than on farms of 
average f« rtility. 

Hew Jersey Stations, Bulletin Ho. 67, May 3, 1890 (pp. 3). 

Note on the wheat louse, J. B. Smith. — Directions for the 
compounding aud application of kerosene emulsion and fish-oibsoap, 
published in view of indications that the wheat louse would prove a 
serious pest duriug the season of 1890. 

Horth Carolina Station, Bulletin Ho. 70, April 15, 1890 (pp. 28). 

The weed pests of the farm, G. McCarthy, B. S. (pp. 3-23, 
illustrated).— The ways in which weeds work injury to the farmer are 
described, reasons why efforts should be made to exterminate them 
are giveu, and the need of a weed law in North Carolina is urged. The 
article also contains descriptions of twenty-three of the most trouble- 
some varieties of weeds found in that State. These accounts are illus- 
trated by cuts taken from the Reports of the United States Department 
of Agriculture, aud other sources. 

Japan clover— its value as a renovator op worn soils, 
G. McCarthy, B. S. (pp. 24-27, illustrated).— Japan clover (Lespedcza 
utriata) is described and illustrated, the conditions favorable to its 
growth are stated, and its usefulness as a renovator of worn-out soils, 
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through its ability to collect nitrogen from the air and soil, is urged. 
It is also recom mended as affording excellent pasturage for animals, 
especially sheep. 11 In the spring of 1889 experimental plats of Lespe- 
deza and all of the common clovers were sown on the North Carolina 
experiment farm. The soil was a very poor, stiff clay. The ouly fer- 
tilizer applied to the plats was a light dressing of phosphate at the time 
of sowing the seed. All the true clovers, lucorn, and serradella did very 
poorly, but the plat of Lespedeza presented a most luxuriant appearance 
throughout the season. While all the other plats were more or less 
infested with crab grass and weeds, not a weed nor a blade of grass 
could be found in the Lespedeza plat.” 

North Carolina farmers are recommended to sow Japan clover in 
fields which are now unproductive, and by this means secure pasturage 
for sheep, aud at the same time increase the fertility of the soil. 

Ohio Station, Bulletin Vol. Ill, No. 3, March, 1890 (pp. 42). 

Experiments with oorn, J. 1<\ Hickman, M. S. A. (pp. 75-96).— 
These include (1) test of varieties; (2> planting at different depths and 
dates; (J) distribution of seed; (4) planting of seed from different parts 
of the ear ; (5) different amounts of cultivation ; (6) deep rs. shallow cul- 
tivation ; and (7) test of varieties of silage corn. The experiments were 
made on a fertile soil in a season which was rather dry, but not dry 
enough to prevent yields of from 60 to 90 bushels of corn per acre. 

Gorn } test of varieties (pp. 75-84). — The fifty-six varieties tested in 
1889 are classified, according to the color of the grain and the size of 
the ear, into large yellow, medium yellow mixed, large white, and me- 
dium white dents ; yellow, large white, ami mixed or red flints ; and soft 
or flour corn. The tabulated data for each variety include weight when 
husked, shrinkage in drying, weight of shelled corn, per cent of cob, 
color of cob, yield per acre of grain and fodder, date of cutting, number 
of days from planting to cutting, and state of maturity. Averages of 
yield, etc., are also given for the classes indicated above, ami the rela- 
tive yields of the different classes are shown in a diagram. Duplicate 
tests are reported for eight varieties. The differences between yields 
of the same variety on duplicate plats were generally less thau the dif- 
ferences between the yields of different varieties. 

Corn , planting at different depths and dates (pp. 84-88).— Tabulated re- 
sults of planting at depths of 1, 2, 3, and 4 inches, and at intervals of 
ten days from April 26 to June 23, inclusive, for 1889, and for seven 
years (1883-89), together with the rain-fall and mean temperature at 
the station for the five months (April-August) of the corn season for 
seven years. 

Corny distribution of seed (p. 89). — Tabulated results of planting 
kernels from 6 to 72 inches apart and dropping from one to four grains 
at a time. 

Corny seed from different parts of the ear (pp. 90, 91).— The yield per 
10521— No. 4 3 
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acre, and per cent of ears and nubbins from seed from the butt, middle, 
and tip of the ear, are recorded for 1886, 1888, and 1889. In 1889 the 
yields for each of the three parts of the ear were almost the same (77 
bushels i>er acre). 

Corn, different amounts of cultivation (pp. 91 , 92). — The yields pel* acre, 
as calculated from the yields on plats where corn was cultivated from 
three to seven times, are given in tabular form and compared with the 
results of a similar experiment in 1888. “ In the ordinary season of 
1888 the lowest average yield was from the plats receiving the greatest 
amount of work,” but in the dry season of 1889 the corresponding 
plats gave the highest average yield. 

Corn , deep vs, shallow cultivation (p. 93). — The results of experiments 
with deep and shallow' cultivation, as given in a table, favor the former 
method in 1889, as they did in a similar experiment in 1888. 

Corn, test of varieties for silage (pp. 93, 94). — Tabulated notes are 
given for eleven varieties. Because of danger from frost the harvesting 
was done September 27, at which time only one variety, Early Sanford, 
had reached that stage of maturity which the author deems desirable. 

What I mean by maturity in silage corn is that the stalk should be dry at tbe base, 
the lower leaves beginning to dry, and tlie grain fairly commenced to glaze. # * # 

Late planting has been generally advocated for silo purposes, but as experience ac - 
cumulates 1 think we will all plant earlier, so that our corn will have lucre chance 
to mature. Our experience of last year 1 think will cause us to plant silage corn 
earlier this season, and also further apart; because, to make the best of silage, we 
must have more grain and riper fodder. 

Corn, summary of experiments (pp. 95, 96). — 

(1) Considering the several varieties of corn, according to our present classifies- 
tion, the large yellow dent varieties, as a class, are most productive. Large white 
dents take second place, followed by medium yellow dents, mixed dents, and medium 
white dents in the order named. 

(2) In the flint, varieties the large white flints take the lead, followed by mixed 
fliuts, aud these by yellow' flints. 

(3) Taken as a whole or as individual varieties, the flint varieties are not a profit- 
able class for Ohio laud, unless it should be iu Home of the northern sections. The 
following are noted as iailures at the station: Smut Nose, Top-Over. Hudson Hay, 
Angel of Midnight, Chadwick, Tusearora, aud King Philip. 

(4) The soft or flour corns have failed to mature in the tests of the last two years. 
To grow r them for stock-feeding purposes would not be profitable, and if they are 
valuable for house use their failure to mature prevents their general adoption in this 
latitude. 

( 5 ) Any of the large yellow' dent varieties will give fair yields, hut the ones more 
certain of maturing arc the Learning, Murdock's Improved, and Woodworth's. The 
Chester County Mammoth, Cloud's Early Dent, and Golden Beauty are quite uncer- 
tain, but when they mature they are fine varieties aud good producers. 

(6) Among the medium yellow dents the Clarage and Farmer’s Favorite are recom- 
mended. Either of these is ten dayN earlier than any of the large yellow deuts, and 
is probably better adapted to the more northern parts of the State. 

(7) Of the large white dents Hess's White is a good variety for gravelly loam 
soils or other soils of a gravelly nature. The Champion Early Pearl has done fairly 
well this year aud promises to be a good variety. 
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(b) In seven years’ experiments with deep and shallow planting the average results 
show m advantage in favor of planting 1 inch rather than 2 inches deep, but 
indicate that in dry seasons it may be better to plant 2 incites deep. 

(9) The greatest amount of marketable corn has been produced where the stalks 
averaged 12 inches apart; the variations in yield were slight, whether plauted one 
grain every 12 inches, two every 24, three every 30, or four every 48 inches. 

(10) Three years’ trial has not indicated any marked differences in the reproduc- 
tive qualities of corn from the butts, middles, or tips of the ears. If there is any 
variation it is iu favor of middles and tips and against the butts. 

(11) The experiments of 1888 and 1889 indicate that, corn should be cultivated more 
frequently in a dry season than in a wet or ordinary one. 

(12) The average results of two years’ experiments fax or deep cultivation rather 
than shallow. The implements used were the barrow and cultivator for shallow" 
tillage and the double shovel for deep. 

EX PERIME27T8 WITH OATS, J. F. IIlCKMAN, M. S. A. (pp. 96-100).— 

During the season of 1889 our xvork in oats was decreased rather than increased, 
the reduction being made because of lack of ground suitable for the purpose. The 
work of the year has included (l) a comparative test of varieties, and (2) experi- 
ments villi different quantities of seed per acre. 

The land used J'or the variety test of 1889 xxas not very suitable on account of its 
being rather rich for oats, but the light rain-fall during May, June, and July favored 
the crop; * * * and as a result the average yield of all the varieties, taken as a 

whole, was higher than in any previous year in the history of the station. 

Oats, tests of varieties (pp. 90-104). — Tabulated data for fifty-live va- 
rieties are given, including yield i>er acre of grain and straw, weight of 
measured bushel, color of grain, and date of ripening. Improved 
American, from seed received from the United States Department of 
Agriculture, yielded 80 bushels per acre. Other varieties producing 
more than 80 bushels per acre were Monarch, Rust-Proof, Colonel, and 
Welch. The comparative yields and weights of measured bushels for 
each year are given for twenty-one varieties grown at the station from 
lour to six ^ears, and for two others grown two years. 

In weight per measured bushel, the Welcome and Clydesdale .remain above the 
average, but with the exception of one year (1888) they have not weighed the same 
per bushel since they w ere first raised at the station. The Badger Queen, Henderson’s 
Clydesdale, Early Prize Cluster, White Victoria, Rare Horse, and Barley oats average 
above 35 pounds per bushel for a series of years. It is a point worthy of notice that 
thirteen out of the twenty-three varieties do not average over 30.3 pounds per meas- 
ured bushel, the Black Tartarian averaging the lowest, which i»2h,8 pounds. Just 
one variety, the Black Russian, averages legal weight, while the average of the entire 
series (excepting the last two) is 32.8 pounds per bushel. 

A study of the hundred and more varieties of oats grown at the 
station has impressed the author with the close resemblances existing 
between many varieties. Comparative tests of Welcome and Clydes- 
dale oats in particular, during several years, have served to reveal the 
difficulty of distinguishing these as separate varieties. Brief reports 
are given of teats of ten varieties of oats by farmers in different parts 
of the State. 

Oatg, distribution of teed (pp. 104-106).— Seed was sown on eleven 
plats at the rate of from 2 to 12 pecks per acre. The results for 1889 
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are reported m one table, aud in another are compared with those ob- 
tained in similar experiments in 1887 and 1888. 

Oats , summary of experiments (p. 106). — 

(1) In the comparative test the varieties giving the highest yield ill 1889 were the 
Improved Aruericnu, Monarch, K nst- Proof, Welch and Colonel. Kansas Hybrid, 
Probsteier and White Sehoenen remain among the highest producers. 

(2) Varieties weighing most to the measured bushel were Centennial, Early Prize 
Cluster, White bonanza, Race Horse, White Victoria and Hargett’s White. 

(It) The highest percentage of oats standing at harvest was in the Hopetown, Welch, 
Wideawake, Improved American, and Rust-Proof. 

(4) The varieties giving the highest average j ield in a series of years are the White 
Sehoenen, Monarch, Probsteier, Early Dakota and Rust-Proof. These have averaged 
60 bushels and above. Some of them four years, some five and some six. 

(f>) Seeding at the rate of fi, 6, 7, and 8 pecks per acre in 1889 gave yields almost 
identical. Seeding at less than f> and more than H pecks gave smaller yields. Iu th« 
average of two seasons’ experiments a larger yield has been obtained from Bowing at 
the rate of 6 pecks than from a larger or smaller quantity of seed. 

Actinomycosis, II. J. Detmers, M. V. D. (pp. 107-116). — A popu- 
lar account of the history and nature of this disease, of the fungus caus- 
ing it, of the lesions which it produces, and of the methods of treatment. 
The following summary by the director of the station itf appended to 
the article. 

Actinomycosis — “big jaw” or “lump jaw” of cattle, “big head” of horses — is 
caused by a parasitic fungus, which grows within the bony or fieshy tissues, and is 
generally found in the jaw, but Nometimos in the tongue, iu the lungs, and iu other 
parts of the body. 

This fungus propagates by “spores,” corresponding to the seeds of higher plauts, 
which are widely disseminated and which find an entrance to the unirnal through 
wounds or abrasions of the skin or internal membranes, through the temporary ex- 
posures of the tissues in shedding teeth, etc. 

When suitably lodged in the animal these spores produce nests of fungi, which 
may he distinguished by the unaided eye as minute yellowish specks, but which 
appear under the microscope to he round or oval in shape, and to be distinctly radi- 
ated from center to circumference. 

The disease produced by this fungus is purely local iu its character, affecting only 
the tissues iu which it is immediately situated, aud the final emaciation and decline 
of auimals affected with it are due solely to the inability of the affected animal to 
masticate sufficient food to keep up its condition. 

The cure for actinomycos is is either tocut out or to destroy with caustics the 
disease-producing fungus, if the diseased growth has peuetratod the bones, or is so 
located that, neither of those methods can bo employed without interfering with 
important blood vessels or other organs, no cure can be effected ; hut if it he a simple 
sarcomatous (fieshy) tumor, and so situated that the surgeon's knife may be safely 
used, a cme may be effected by the complete removal of the tumor, followed by anti- 
septic treatment. Iu many cases where it is not practicable to use the knife the 
diseased growth may he removed by the thorough use of caustics, minute directions 
for which are given. 

Ohio Station, Bulletin VoL III, Ho. 4, April, 1890 (pp. 37). 

Spraying- to prevent insect injury, 0. M. Weed, M. S. (pp. 
119-127). — Various kinds of spraying apparatus are described and illus- 
trated, aud accounts are given of the preparation of insecticides, their 
principal uses, and the methods of tlieir action. 
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BARK-LICE OF THK APPLE AN1) PEAR, 0. M. WEEP, M. S. (pp, 127- 
129, illustrated).— Brief notes on the oyster-shell bark-louse (Mytilaspis 
pomorum) and the scurfy bark-louse ( Chionaspis fur/arus), with sugges- 
tions as to remedies. 

Buffalo tree-hopper, C. M. Weep, H. S. (pp. 130-182, illustra- 
ted). — Notes on the buffalo tree-hopper (Ceretui bnbalus ), injuries by 
which in Ohio were reported to the station. 

Insects affecting corn in Southern Ohio, C. M. Weep, M. S. 
(pp. 133-130. illustrated).— Notes on the white grub, twelve-spotted cu- 
cumber beetle ( Diabrotica 12 -punctata), and corn-root louse. 

Ox-warble FLY or bot FLY, C. M. Weep, M. S. (pp. 130-139, il- 
lustrated). — Notes on the ox- warble or bot fly ( Hypoderma bovi *), with 
suggestions as to remedies. 

Fungous diseases of plants and their remedies, C. M. 
Weed, M. S. (pp. 139-144). — General explanations of fungous diseases 
and directions for the preparation and use of various fungicides. 

Directions for collecting, preserving, and studying 
plants, Freda Detmkrk, B. S. (pp. 144-151). 

South Carolina Station, Bulletin No. 8 (New Series), March, 1890 (pp. 27). 

Chemical composition of corn, silage, cow-peas, and soja 
beans in South Carolina, J. B. McBryde, C. E. (pp. 55-79).— In 
view of the fact that few, if any, analyses of corn and forage crops 
grown in South Carolina had been made, the investigations reported in 
this bulletin were undertaken. The samples analyzed were from crops 
grown on the farms of the experiment station and from corn grown for 
the prize recently offered by the American Agriculturist. 

Corn .— The tabulated data of the analyses include the composition 
and the fertilizing constituents of the grain, cob, and shuck ; the av- 
erage composition of the grain, cob, and shuck of corn grown at the 
experiment farms; and per cents of grain and cob, and of moisture in 
corn grown for the prize. In other tables the results of similar anal- 
yses of Western and Northern corn made at the stations in Connecticut 
and Massachusetts are compared with those of the corn grown in South 
Carolina. The weights of different parts of the corn plant expressed in 
per ceuts are also given as found in experiments in Missouri, Con- 
necticut, and South Carolina. Conclusions are drawn as follows: 
“ (1) that in an average crop of Indian corn the ear is by weight 
approximately one half the entire crop; (2) that about four fifths of 
the ear is grain ; (3) that about one half of the stover is stalk.” At- 
tention is called to the desirability of feeding the entire plant instead 
of throwing away the stover, as is commonly done in that section. 

More than SO per cent of the crude protein and 50 per cent of the carbohydrates 
are contained in this much neglected portion of the crop. Such waste of valuable 
constituents is not an iucotmderablo matter, but one which would certainly seem 
to warrant the trial of some judicious system of feeding whereby it might be avoided. 
The grain and cob should be ground together, and the entire stover run through a 
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cutting or shreddiug machine, at* at the North, where both systems are practiced 
with much success. * * * By feeding the fodder only a very small waste of fer- 
tilizing constituents need he incurred, as the manure on a well-regulated farm 
should always he returned to the land. Some further statistics of this crop will be 
found under the discussion of cow-pea vines. 

Corn-fodder Milage, — Results of analyses of three samples, one from 
each of the experiment farms of the station, are reported. 

Cow-peas , oats , and corn . — 

The cow-pea seems especially adapted to meet the wants of onr Southern farmers. 
Its extensive and deep root system enables it to withstand the long dry spells com- 
mon to our climate, and also to gather nourishment from soils on which shallow- 
growing crops would starve. It responds readily to fertilizers, and on fair soils will 
produce as large a yield of nutritive matter as almost any forage crop we oan grow. 
It makers such a rapid growth that two crops can be grown in a season. The growth 
is so luxuriant that all noxious weeds are choked out. The most serious objections 
urged against this crop are its great bulk and the difficulty of curing ii. It is not, 
however, more difficult to cure than Hover, and, properly managed, makes an excel- 
lent long forage. 

The tabulated data include the composition ami fertilizing constitu- 
ents of cow-pea-vine hay; fertilizing constituents in cow-pea vines, roots, 
and stubble; and for cow- pea vines, oats, and corn, average composi- 
tion and yield of crude nutrients in the whole and parts of the .plants; 
yiyld of digestible matter in the whole crop; yield of fertilizing constit- 
uents in the whole and parts of the crop. The following conclusions 
were drawn from these analyses : 

(1) For the production of a nitrogenous fond, in the shape of a forage crop, tlm 
cow-pca vines are almost without a rival. 

(2) Mthougli no digestion experiments have as yet been made with it, there is 
every reason to believe that this crop is equally as digestible as leguminous plants 
in general. 

(3) On an acre of ordinary laud this crop will probably produce more digestible 
food than either oats or corn. 

(4) The manure resulting from feeding this crop is of the highest value, and should 
be carefully preserved and returned to the land. 

(5) As the cow-pea obtains a part of its nitrogen from the atmosphere, and a part., 
together with some of its phosphoric acid and potash, from the subsoil, the large 
amount of these constituents left in its roots and stubble and dead leaves dropped 
by the plant tend to enrich instead of impoverish the soil. In other words, its 
power of collecting ami storing fertilizing materials from sources beyond the reach 
of the cereals makes this cow-pea a valuable remedial crop. In addition to all this, 
it is more than probable that the shade produced by the luxuriant growth of this 
crop during the summer mouths, when nitrification is most- active, greatly promotes 
the formation and storage of nitrates in the soil. 

Cow-peas , soja beans , and soja-bean vines, — The tabulated (lata include 
the composition of cow-peas and soja beaus (seeds), fertilizing constitu- 
ents in cow-]>eas, and the composition and fertilizing constituents of soja- 
bean vines and straw. 

South Dakota Station, Bulletin Ho. 18, Kareb, 1880 (pp. 8). 

Cut-worms, I. H. Orcittt, M. D,, and J. M. Aldrich, B. 8. (pp. 
31-30).— Brief notes on cut- worms, suggestions as to means for their 
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repression, and a short summary of replies to a circular of inquiry sent 
out by the station to farmers in different parts of the State with refer- 
ence to injuries by these insects* The chief damage reported was to 
corn. The replies seem to indicate that corn is very liable to the dep- 
redations of cut worms when it follows wheat, and especially oats, and 
is less so after millet. 

Tennessee Station, Bulletin Vol. Ill, No. 2, April, 1890 (pp. 16). 

Field experiments with barley, horn, oats, wheat, sorghum, 
AND CLOVER, 0. 8. PLUMB, B. 8. 

Barley , test of varieties (p. 3). — Tabulated notes cm five varieties. 
Manshury gave the best results. Scotch Chevalier, the only two rowecl 
variety tested, is recommended as 44 a strong, robust, productive variety, 
and especially exempt from disease. It rarely lodges, and produces a 
large seed.” 

Corn, test of varieties (pp. 3-7). — Tabulated notes on thirty-eight va- 
rieties of dents, thirteen of flints, and fifty- four of sweet-corn. 

The following varieties are recommended for Ihis region for productiveness, qual- 
ity, and vigor of growth : 

Dents.— Adams's Early, Golden Bounty, Maryland White Gourd Seod, Shannon’s Big 
Tennessee Whitft, and Southern Horse Tooth. Adainn** Early is probably the best 
variety for table use, as its ears are not large, and it is suitable for eating earlier 
than most corn. 

Flints.— Compton's Early, King Philip, Sanford, and White Flint Thoroughbred. 
However, we do not especially recommend. Hint com for Tennessee. Tine yield of 
fodder is very small, ami tlm corn is not nearly so productive as the dents. 

Siveel *. — We do not feel disposed to recommend any of these sweet varieties for this 
region, as they have been a fa. lure, almost completely, for two reasons: first, the 
corn-worm has infested the ears so badly as to make them unfit for eating; second, 
this class of corn develops very poorly here. Varieties of sweet-corn that make vig- 
orous, robust growth in the North have with ns been small and spindling— almost 
dwarfs. The climatic, conditions are evidently not favorable to successful culture of 
most sweet varieties. 

Oat#, test of varieties (pp. 7-11). — Tabulated notes* on forty-three" 
varieties, with descriptive notes on thirty of these varieties. 44 Early 
Ewing was the first to mature, being ripe on June 20. Next earliest 
were the several rust proof varieties. * * * For this locality the 
rust-proof varieties are best, as they ripen early, have strong straw, 
and are not so badly affected with rust as are other varieties of 
a large, coarse character.” Black Tartarian, Clydesdale (synonyms: 
Welcome, Centennial, White Australian, White Wonder), Probsteier, 
Winter Grazing, and Winter Turf are especially recommended. 

Oats, experiment with fertilizers (p. 11). — Muriate of potash, cotton- 
seed meal, nitrate of soda, acid phosphate, and kainit, singly, and the 
last three.in combination, were compared with each other and with no 
manure, for Kansas Bust-Proof oats ou 12 twentieth-acre plats, on light, 
clayey loam. The highest yields wore with muriate of potash and kainit, 
and the average yield of 3 plats where potash was used was higher 
than any of the yields from other forms of fertilizers. The smallest yields 
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were with no manure, ami with nitrate ol' soda, acid phosphate, and 
kainit combined. 

Wheat , test of varieties (pp. 11-13). — Tabulated notes on thirty-six 
varieties, tested on ninetieth-acre plats, on clay-loam soil, which was 
4< rather poor.” The best results were with Tasmanian Ked, Nigger, 
New Golden, German Emperor, and Michigan Amber. 

From several years’ experience with Tasmanian Ked and Nigger we can especially 
recommend them for this locality, Both are bearded varieties, very hardy and pro- 
ductive. Nigger wheat isespecially adapted to this region, having originated in Ken- 
tucky, so far as is known. Diehl-Mediterranean, Mediterranean Hybrid, and Michigan 
Bronze are the same variety under different names. It is well worth a trial. 

Fulcaster, one of the newer varieties, while not doing well with ns in this test, 
can nevertheless he recommended for hardiness and strong growth. As a rule, it is 
a good yielder compared with other varieties. 

Wheat, methods of culture (pp. 13, 14). — Four methods, (1) planting 
in rows by hand and cultivating with the hoe ; (2) sowing in drills, with 
no cultivation; (3) sowing in drills with mulching; and (4) sowing 
broadcast, with harrowing, were compared on 8 fourth-acre plats. The 
results are stated in a table. The average yield per acre of the two plats 
in each class was as follows* hoed plats, 12 bushels; drilled plats, 10i 
bushels; mulched plats, 18J bushels; harrowed plats, HiJ bushels. 

Sorghum , test of varieties (pp. 14, 13). — Tabulated notes on forty-four 
varieties. The following varieties were the earliest to ripen, and were 
tit to cut at about the same time, September 3 : Chinese, Georgia, No. 5, 
No. 30, Sorghum Saccharatum, White Amber, Dutchess Hybrid, Kan- 
sas Ked, No. 18, Price’s New Hybrid, Waubiinsee, Whiting’s Early. A 
change of chemist at the station prevented the making of sugar de- 
terminations, as was intended. 

Clover , experiment with fertilizers (pp. 15, 10).— Various fertilizers 
(nearly the same as those used m the experiment with oats above re- 
ferred to) w r ere applied to 8 half-acre plats of light clay-loam land which 
had been in red clover for two years, and the results compared with 
those from two unfertilized plats. The amounts of fertilizers and the 
yield of the first and second crops are given in a table. Rains seriously 
affected the curing of the present crop. # 

If we were to accept the results in this table as hearing on the first crop, we should 
ace that : 

(1) The largest yield comes from unfertilized land. 

(2) The next largest yield comes from a mixture of two thirds phosphate and one 
third potash. 

(3) The third best, results come from cotton-seed meal. 

However, experience teaches us two things: 

(1) That unfertililized hinds give us the poorest returns. 

(2) That the cotton- seed meal could not have been much used as a plant food by 
the first growth, as the plants were already too advanced in growth to have felt the 
effects of the decomposition of the meal. 

This is a good example of the general uncertainty of the results of plat tests. Such 
experiments, to have a significant value, should be permanent, extending over many 
years, under as nearly identical conditions as possible. 
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Tennessee Station, Special Bulletin C, May 10, 1890 (pp. 8). 

The treatment of certain fungous diseases of plants, F. L. 
Scribner, B. S.— Practical directions for the treatment of black rot of 
grapes, apple scab, downy mildew of the vine, brown rot of grapes, 
powdery mildews, leaf browimess of the pear ami quince, i>otato rot, 
and smuts of oats and wheat. 

Texas Station, Bulletin No. 9, May, 1890 (pp. 29). 

Pear stocks, T. L. Prune, B. S. (pp. 5-22, illustrated). — Author- 
ities are cited with reference to the best stock on which to graft or bud 
the pear and their conclusions summed up in the statements that “ (1) 
there must be a close affinity between stock and scion for long life and 
health of a tree; (2) stocks through high culture and bad selection of 
seeds become deteriorated and unlit for use; (3) stocks should be 
adapted to the climate and soil in which the trees are grown; (4) many 
of our best varieties of pears have been so reduced in constitutional 
vigor by working them through a series of generations on weak and 
poor stocks that they have become almost w orthless and subject to the 
inroads of disease; (5) the present weakened and short-lived pear-tree 
is the result of man’s neglect and misuse of nature’s laws and powers.” 

This being a question of great importance to the Southern nursery- 
men and fruit growers, investigations in this line were instituted by the 
author. Orchards in various parts of the States were visited, letters 
of inquiry were sent out, and “during the past winter all the stocks on 
which pears are 4 worked’ as standards were procured and placed in the 
experimental .grounds, and on them were worked the Le Conte and 
Keifier and several other pears. The stocks include the LeConte and 
Kciffer grow n from cuttings from i pedigree’ trees, French seedling 
pears, Mikado pear seedlings, and apple seedlings. The grafts were 
made so as to force the scion in every case to grow’ on the roots of the 
stock only.” By means of these experiments the author hopes that 
further light will be thrown on this matter. The present bulletin is only 
a report of the observations made by the author during the visits above 
referred to and of the replies received to the letters of inquiry. 

The question of first importance is “ to decide which is the best stock for the Le 
Conte ami Keiffer pear trees, the Oriental ( i . r. tlie LeConte or Keifier on their own 
roots) or the French pear seedling n * # 

The claims of the friends of the French pear seedling or well-grown American 
pear seedlings from European pear seed as a stock for the LeConte and Keifier pear 
trees are as follows : 

(l) The trees make fully as good growths as those grown on their own roots ; (2) 
come into bearing one or two years sooner; (3) are fully as prolific or more so; (4) 
do not sucker or sprout from the roots any more than other fruits on seedling stocks 
of the same species ; (5) are less subject to blight ; (fi) the affinity between Oriental 
pears and the French stock is close, but the Oriental pear being a more vigorous 
grower than the American or European pears, they influence the stock to the extent 
of forming enlargements, which do no harm. 
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The friends of the- ■* pedigree ** Le ('onto and Keifier stock for those two pears 
claim : 

(1) That tbc.sc pears on their own roots make a far better and more uniform growth 
than those on French stock ; (2) that while they do not always come into bearing 
quite as soon as a rule as those on the French stock, yet, when they do begin to bear 
they produce more per tree, and continue to increase jear after year, while those on 
French stock die early and do not hear uniformly, some bearing profitable crops and 
others none; (It) that those on their own roots never sucker from the roots, while the 
sprouts from the roots of the French stock are so numerous and persistent that they 
become a great nuisance to the cultivator, necessitating high priming to get at them ; 
(4) that those on French stock arc more subject to disease than those on their own 
roots; (5) that the affinity of the French stock for the Oriental pear is not close, as 
the stock becomes much enlarged below the place of graft, and also throws out ex- 
credences of abnormal tissue near the top of the stock. 

The author visited a number of orchards in North, Central, and Southern Texan 
and examined the roots (often over three feet below the surface) of grafted and mi- 
grafted trees, removed some entirely from the soil, split open the trunk* and found 
the original graft, noted the comparative growth between trees of the same age and 
under the same treatment, and made a few sketches of specimens showing the exact 
conditions of stock and scion after several years’ growth. 

The important facts gathered from these observations were: (1) That where the 
Le Conte or Keifier was grafted upon the French stock or apple stock, and was set 
deep enough, the scion invariably threw out its own roots, and that the scion made 
an effort- proportionate to its strength and hold upon the soil to throw off the stock, 
and in several cases had succeeded in doing it. * * “ This tendency has led 

some to the erroneous belief that the Le Conte grows as well on the French stock as 
on its roots. * * # 

(2) That where t lie Le Conte and Keiffer and other varieties were planted so shallow 
that they were forced to grow upon the French or apple stock, the stock outgrew the 
sciou in every < use, forming an ugly enlargement, from the point of graft downward, 
and in nil cases they threw up sprouts. These sprouts make it difficult to cultivate 
an orchard, as an incessant amount of labor is necessary to keep them down, and it 
requires high pruning of the limbs that they may bo reached. * * * 

(:i) That grafted trees forced to grow only ou the French stock were far less vigor- 
ous and less uniform in their growth than those on their own roots. Some of the 
grafted trees are more than double the size of other grafted ones, while those on 
their own roots are symmetrical and uniform to a high degree. As to timo of coming 
into bearing and prolitivness of grafted and ungrafted Le Conte and Keifier trees, 
there is no doubt that- the grafted tree bears youugfr in most localities, but it never 
bears as heavily as the tree on its o\\ n roots. The time when the Le Conte on its own 
roots begins to bear varies with the conditions of soil, latitude, and culture. * * * 

The author is confident that the Le Conte thrives best in every respect in a strip of 
territory not over a hundred miles wide and lying next to the Gulf from Texas to 
Florida, inclusive. Also that- it must he grown on well-drained lands, and best on a 
heavy clay subsoil with a shallow' soil above. 

As to the Le Conte or Keiffer being more subject to diseases on a particular stock, 
I will say that, it depends on soil, latitude, and culture. As already shown, the 
Le Conte and Keiffer are far less subject to blight on well-drained soils iu the Gulf 
region on their own roots than on the French stock. * * * 

In all of iny correspondence only three recommend the use of the French stock for 
the Le Conte and Keiffer pears, w hile many, without solicitation on my part, stated 
that they believed the Le Conte to be' the best stock for European pears. 

. Reference is made to successful experiments by Mr. W. Jennings, of 
Thomasville, Georgia, iu improving European varieties of pears by 
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grafting them on Le Conte stock. Experiments in a similar line are in 
progress at the station. 

As to thd use of the apple seedling for a pear stock, my observation con (inn the 
idea that they are even worse thau the French pear seedling to sucker, and the trees 
are short-lived, llut as apple eeedliugs are plentiful and cheap it may be a good 
plan, on soils where the Le Conte and Keiffer do not root easily, or a profitable per- 
centage of the cuttings do not grow, to use thorn or pieces of them to side graft on 
Le Conte cuttings as a nurse to aid in kocping the. cutting alive till it forms its own 
roots. In the fall, when the trees are removed from the nursery, the apple root can 
be removed ami the tree left on its own roots. 

The bulletin also contains cuts illustrating: the condition of stock ami 
scion in the case of a number of specimens of grafts observed by the 
author in different parts of Texas, and extracts from letters received 
from Texas and other Southern States in reply to the circular of inquiry 
sent out from the station. 

SOMR PARASITIC FUNGI OF TEXAS, H. S. JENNINGS (pp. 23-29).— 
Brief descriptive notes on ninety-five species of fungi. 

Texas Station, Bulletin No. 10, May, 1890 (pp. 31). 

Feeding experiment, F. A. Uuli ky, M. S., and J. W. Carson.— 
The general improvement of the cattle business of the country, the fact 
that cattle* slaughtering plants are soon to be in operation in this State, 
and the superior advantages of Texas for breeding cattle are stated to 
be considerations which make the question whether they can be grown 
and fed successfully in the State, instead of being taken elsewhere for 
this purpose, one of the greatest importance. In the feeding experi- 
ments begun at this station in 1889 an attempt has been made to show 
that cattle may be fattened as successfully and at as low cost in Texas 
as in any part of the country. The first report of these experiments 
was made in Bulletin No. 6, of the station (See Experiment Station 
Record, Vol. 1, p. 152). The questions propounded in the experiments 
there reported were : 

(1) Is it profitable and practicable to shelter range cattle in feeding ? (‘2) What 
feeding studs, that can be supplied in the State, give the best returns for cost ? (3) 
Can the native Texas steer be fed profitably ? 

Fifty* five head of native cattle were led on different, rations, made up of corn, hay, 
cotton seed raw and cooked, eottoii-sced hulls, cotton-seed meal, and silage. The 
results showed that range steers may be dehorned and fed loose under a shed, crowded 
together like sheep, successfully, and that cost of certain food consumed is much less 
than increased value of steers from gatns made in weight at selling prices of food and 
steers. 

In the present bulletin experiments made in the winter of 1889-90 
are described. 

The two leading questions were: (1) What is the best to feed with cotton lmllsf 
(2) What is the best to feed with Bilagef Incidental questions were: (1) Will 
sweetening the ration make it more palatable to cattle? (2) Is corn silage a 
better eattle fowl than dry eorn-fbdder? (3) What is the comparative value of 
cotton seed and cotton-seed meal for feeding? (4) Is corn the beet grain to feed 
with corn silage f (5) Will changing the ration stimulate the appetite and cause 
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cattle to fatteu wore rapidly? (0) Will hogs do as well running after silage and 
cotton -weed meal-fed cattle as after hay, corn, and cotton-seed-fed cattle? (7) Will 
cotton seed improve the corn and hay ration ? (8) Are cotton hulls with cotton-seed 
meal a good food to fatten sheep ? 

This feeding experiment was plauned with special reference to test- 
ing the principal available feeding studs of the State under conditions 
as nearly alike as it is practicable to secure where profit is taken into 
account. The steers used in the experiment were divided into two lots. 
Lot 1 consisted of fifty steers, arranged in eleven pens containing from 
three to eight animals each, aiul fed ninety days. Lot 2 consisted of 
twenty-two steers, arranged in three pens containing from three to ten 
animals each, and fed seventy-nine days. Different rations were fed 
to the different peus. For pens 1 to (> of lot 1, silage was used as 
the basis oflhe ration, to which corn -fodder, hay, boiled cotton seed, 
cotton-seed meal, and corn-aud-cob meal were added in different mixt 
ures. For pens 7 to 1 1 of lot 1, cotton seed hulls were the basis of the 
ration, to which hay, silage, cotton seed meal, corn-and-cob meal, and 
molasses were added in different mixtures and arnouuts. For lot 2 
silage, hay, cotton-seed hulls, cotton seed meal, cotton seed (raw and 
cooked), and corn in the ear were used in different mixtures. 

‘ The effect of greater freedom, change, and variety of food is shown 
in the rapid increase, even after the cattle had been fed seventy-nine 
and ninety days, and made an average gain of over 200 pounds 
per head.” Artificial conditions, which to some extent are unavoidable 
in such experiments, prevented the attainment of the best results as 
regards increase in weight. Among such conditions are the confine- 
ment of cattle in small pens, the use of the same feeding stuffs without 
change during the entire period of feeding, and the frequent weighing 
. of the cattle. 

Details of the average amount of food consumed per (lay for each 
period of ten days, live weight, etc., are given in nineteen tables, which 
are summarized in two additional tables. There are also accompanying 
explanations, together with discussions of questions as to feeding stuffs 
used individually and in mixtures. Minor experiments in feeding hogs 
along with cattle fed on cotton seed and in the use of cotton-seed hulls 
for sheep, are cited. 

Among the general statements in the bulletin are the following : If 
one half of the annual crop of cotton seed produced in the State is con- 
verted into oil, meal, and hulls at the oil-mills, the yearly output of cot- 
tou-seed hulls will be approximately 200,000 tons, which, with cotton- 
seed meal and other concentrated feeding stuffs, will fatten 200,000 head 
of cattle, if the results obtaiued from feeding experiments at the station 
and at oil-mills are correct. The use of the hulls for feeding will 
increase the value of cotton seed, make a home market for range cattle, 
and thus benefit both cotton planter and cattle raiser. 

Land tbat will produce 30 to 35 bushels of corn to the acre, will make 15 tons of 
silage from either corn or sorghum. Sorghum thrives in any place in Texas where 



177 


any farm crop will grow, and ou tbe light soils and in dry years it yieldB more to the 
aero than corn ; 20 to 25 tons is not an unusual yield on the best lands. Estimating 
man and horse labor at $1 per day each, the crop for silage, either corn or sorghum, 
may be grown, cut down, run through the cutter, and stored in the silo ready to feed 
at a total cost of less than $1.50 per ton. * * # For the reasons set forth we have 
paid especial attention to silage aud cottou hulls in our feeding experiments, and 
from the foregoing it will be observed that we liavo in cotton hulls, for cattle feeders 
in the vicinity of oil-mills, cheap, rough fodder for feeding a large number of cattle; 
and by growing silage we can produce cheap feed in almost any part of the State, aud 
in unlimited quantity, which, in additiou to our corn, hay, and other forage crops, 
should enable us to fatten all cattle before they are slaughtered or leave the State. 

In three of the pens molasses was added to cotton seed hulls and meal, 
to make the ration more palatable. “ Tbe molasses was diluted with 
three parts of water to one of molasses, and sprinkled over the food at 
the rate of one half pint of molasses per head per day/’ In another pen 
molasses was used with silage. The conclusion from this experiment 
was that “cheap molasses may lie, profitably added to cotton hulls and 
cotton-Reed rneal, but not to silage, which is already sweet or has an 
acid flavor which makes it palatable to the animal.” 

Though the corn fodder used was cured and stored under the best 
conditions, only 47 per cent of that placed in the manger was con- 
sumed, while 91.8 per cent of the silage fed to pen 3, during the same 
period, was consumed. 

Our two experiments seem to show quite conclusively that cotton seed, at $7 per 
ton, is a much cheaper feeding stuff than cotton-seed meal, at $20, if calculated on 
cost of food per pound gain made by steers ; but, on the other hand, steers fed on cot- 
ton-seed meal gain so much more when fed eighty to ninety days, that the extra cost is 
partially made up in increased value of the steers due to better condition. * # * 

Conchi*ioti8 . — The experiments for the two winters show that (1) of our different 
cattle foods, a ration made up of cotton hulls and cotton-seed meal is equal, if not 
superior, to a ration of any other two feeding stuffs used for fattening cattle, but a 
cheaper ration may be compounded of silage aud cotton seed, or of corn, hay, aud 
cotton seed, at the prices given. 

(58) The additiou of some other feeding stuff to the cotton hull and cotton-Becd meal 
ration makes it more palatable to cattle, and produces better results in gain in 
w eight. Corn meal, hay, silage, and molasses, each one added to cotton hulls and 
cotton-seed meal, made larger gains than hulls and meal alone, in tbe order named, 
molasses giving the best result. 

(3) Of tbe several rations containing silage, silage with cotton hulls, and cotton- 
seed meal gave the best gains; silage with cotton-seed meal came sceoud ; silage 
with boiled cotton seed third ; silage with corn-aml-cob meal, aud cotton seed meal 
fourth; silage with corn-aml-cob meal fifth. Dry corn fodder did not give as large 
gain as silage. Molasses did not improve the ration containing silage. 

(4) Cotton hulls and ootton-sced meal, with hay, corn, Rilage, and molasses, gave 
larger gains than silage and cotton-seed meal, or silage and cotton seed. 

(8) Cotton-seed meal, with other feeding stuffs and fodders, gave larger gains than 
cotton seed with other feeding stuffs and fodders. 

(6) Cotton seed, with other feediug stuffs and fodders, made gains at less cost for 
food than cotton-seed meal with other feeding stuffs aud fodders. 

(7) After feeding any of the ratious used without change for sixty days, the daily 
gain diminished, until dually, in some pens, it ceased entirely ; hut with a change of 
ration, the daily gain in all of the pens was largely increased, in some pens exceed- 
ing the average of the first period of feeding. 
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(8) Coni and bay alone are more costly, and will not fatten cattle as rapidly as 
rations containing cotton seed and cotton-seed meal with cotton hulls or silage; and 
boiled cotton seed added to the coru and hay ration makes more rapid gain than com 
and hay alone, and at considerable less cost per pound for food consumed. 

(9) The waste from cattle fed hay, corn, silage, and raw cotton seed was worth 
considerable more for bogs running after the steers than the waste from cattle fed 
silage, cotton hulls, and cotton-seed meal. 

The bulletin also coutaius a letter of inquiry regarding the cost of 
fattening cattle, which was sent to persons interested in cattle raising 
iu Texas and elsewhere, Replies are given from R. L. Maupiu, of 
Mobile, Alabama, and from the experiment stations in Colorado, Wis- 
consin, Michigan, Illinois, Iowa, and Colorado. 

Vermont Station, Bulletin Ho. 19, April, 1890 (pp. 4). 

Questions concerning injurious insects, G. II. Perkins, Ph. 
D. — A list of questions sent farmers of Vermont, with a view to secur- 
ing information on which to base the work ol' the station iu entomology 
for the season of 1890. 

Vermont Station, Bulletin Ho. 20, May, 1890 (pp. 15). 

Fertilizer analysis, W. W. Cooke, M. A. (pp. 27-39).— This con- 
tains the trade values of fertilizing ingredients in raw materials and 
chemicals for 1890, as agreed upon by the stations of Massachusetts, 
Connecticut and New Jersey ; explanations of these values; and analyses 
of thirty-one brauds of commercial fertilizers. A comparison of the 
average composition of sixteen standard brands of fertilizers analyzed 
in 1889 with that of the same brands analyzed iu 1890 shows — 

That the quality of the fertilizers sold has changed quite decidedly during the past 
year. Notwithstanding the fact that the price of materials furnishing nitrogen has 
decreased so that the valuation has been lowered from 19 cents a pound to 17 cents, 
yet fertilizer manufacturers have decreased the amount of nitrogen in their goods by 
68 cents per ton. At the same time, though there has been no change in the price of 
materials containing phosphoric acid, the amount of it in the fertilizers has dropped 
$1.20. Potash has remained the same in price and amount. On the whole, therefore, 
these sixteen brands of fertilizers, which constitute the groat bulk of all the fertil- 
izers Bold in the State, have a valuation this year of $1.84 less than last., when calcu- 
lated on the same prices. But since the selling price in Vermont averages about 25 
per cent above the valuation, it follows that this amount should he added to the dif- 
ference iu valuation to get the real difference iu commercial value, and this gives 
$2.30. That is, in order that the farmer may get the same return for bis money, he 
should purchase his fertilizers for $2.30 per ton cheaper than he did last year. There 
has been no fall in retail price corresponding to this decrease in quality. The de- 
crease in price on these sixteen brands bas been 88 cents. This means, then, that 
while the cost of the raw materials to the manufacturers has decreased, yet these 
manufacturers have so lowered the quality of their goods as to make the farmer pay 
about $1.50 more per tou than last year for the same^amount of plant food. This 
amounts to $6,000 on the fertilizer business of this State. 



ABSTRACTS OF PUBLICATIONS OF THU UNITED STATES DEPARTMENT OF 


DIVISION OF ENTOMOLOGY. 

Insect Like, Vol. Ill, No. 1, Avgust, 1890 (pp. 1-41).— The princpal 
articles are those on a peach pest ( Cera tit ix cap it at a, Wied.) iu Bermuda: 
the canker-worm, by C. W. Hargitt; Monostegia ignola (Norton), by F. 
W. Mally; larva; of a crane fly destroying young wheat in Indiana, by 
F. M. Webster : some of the bred parasitic Ifymemptvra in the National 
Collection (continued from Volume II); and how are insect vivaria to 
be lighted? by A. 11. Swinton. The index and table of contents for 
Volume II are also sent out with this number. 

DIVISION OF OENITHOLOGY AND MAMMALOGY. 

NORTH AMERICAN FAUNA No. :i ( pp. UKi). 

KESUL'J'S UK A 1UOLOGICAL SURVEY OF THE SAN FRANCISCO 

Mountain region and desert of tiie Little Colorado, Ari 
zona, 0. Mart Mkrriam and Leonhard Sjejneger (illustrated).— 
Tbesurvey was made during August and September, 1889. “The pres- 
ent paper consists ol‘ five parts : (1 ) an announcement of the general re- 
sults of the survey, with special reference to the geographic and vertical 
distribution of species; (U) results of a brief visit to the Grand CaSon 
of the Colorado ; (3) an annotated list of the mammals of the San Fran- 
cisco Mountain region, including the desert of the Little Colorado, with 
descriptions of new species; (4) an annotated list of the birds; (5) an 
annotated list of the reptiles and batraebians, with descriptions of new 
species.” 

The first four parts are by Dr. Merriam and the fifth by Dr. Stejneger, 
curator of reptiles in the U. 8. National Museum. The bulletin is illus- 
trated with five colored maps, among which are a map of Arizona, 
showing the life areas of the Colorado I’lateau ; a biological map of the 
San Francisco Mountain region, Arizona, showing the seven life zones 
defined by the survey ; and a provisional biological map of North 
America, showing the principal life areas. There are also thirteen 
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plates, including diagrammatic profiles of San Francisco Mountain, 
O’Leary Peak and a volcanic cone north of San Francisco Mountain $ 
figures representing teeth, skulls, jaws, etc., of various species ofanitnalB 
described in the bulletin ; and a map of the United States showing the 
localities from which specimens of Crotaphytus baileyi and C. oolUtnt 
have been examined. 

San Francisco Mountain was chosen because of its southern positiou, isolation, 
great altitude, and proximit y to an arid desert . The area carefully surveyed comprises 
about 13,000 square kilometers (5,000 square miles), and enough additional territory 
was roughly examined to make in all about 30,000 square kilometers (nearly 1*2,000 
square miles), of which a biological map has been prepared. No less than twenty 
new species and sub-species of mammals were discovered, together with many new 
reptiles and plants; and the study of the fauna and llora as a whole, led to unex- 
pected generalizations concerning the relationships of the life areas of North America, 
necessitating a radical change in the primary and secondary divisions recognized. 

The most important part of the general results are: 

(1) The discovery that there are but two primary life areas in North America, a 
northern (boreal) and a southern (sub-tropical), both extending completely across 
the continent and sending off long interpenetrating arms. 

(2) The consequent abandon meiifc of the three life areas common h accepted by 
naturalists, namely: the eastern, cent ml, and western provinces. 

(3) The recognition of seven minor life zones in the San Franc taco Mountain re- 
gion, four of boreal origin, and three of sub-tropical or mixed origin. 

(4) The correlation of the four boreal zones with corresponding zones in the north 
and east. 

The relation of a biological survey to agriculture is explained as 
follows : 

The primary object of mapping the geographic distribution of species is to ascer- 
tain the number, positions, and boundaries of the natural faunal and lloral areas— 
areas which are fitted by nature for the existence of certain native animals and 
plants, and which consequently are adapted for the growth of certain agricultural 
products and for the support of certain kinds or breeds of stock. The obvious reason 
why certain animals and pliints inhabit restricted parts of the earth's surface ami do 
not occur iu other parts, where there are no impassable barriers to prevent, is that 
such species have become adapted to the particular physical and climatic conditions 
there prevailing, and their sensitive organizations are not sufficiently plastic to en- 
able them to live under other conditions. 

The present biological survey of the San Francisco Mountain region has demon- 
strated that mammals, birds, reptiles, insects, and plants so coincide in distribution 
that a map showing the boundaries of an area inhabited by an associa tion of species 
in one group serves equally well for other groups. The reason of this coincidence 
in distribution is that all terrestrial forms of life inhabiting tbe same area are ex- 
posed to tbe same surroundings and governed by the same general laws, 

The point of greatest significance, so far as the practical agriculturist is concerned, 
is that what is true of animals and plants in a state of n&tnre is true also of animals 
and plants as modified by the voluntary acts of man; for every race or breed of 
sheep, cattle, or swine, and every variety of grain or vegetable, thrives best under 
particular conditions of temperature, moisture, exposure, and so on. It follows that 
a map of tbe natural life areas of a country will tell the farmer what lie can expect 
to produce most profitably on his own farm, aud also what crops will not thrive iu 
his neighborhood, thus saving the time and cost of experimental farming, which, in 
the aggregate, amounts to hundreds of thousands of dollars every year, 
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DIVISION OF CHEMISTRY. 

BULLETIN No. *27 (pp. 

The slu^k-beet industry, JJ. W. Wiley (illustrated).— This 
includes nn account of the history of the sugar-beet and the manufact- 
ure of sugar therefrom in Europe and the United States, mainly con- 
densed from Special Report No. 28 of this Department and Bulletin No. 
5 of the Division of Chemistry ; statistics of the beet and cane sugar 
industries; the methods employed in the production of the seed of the 
sugar-beet; the varieties of beets grown for sugar; methods of im- 
proving these varieties; the cultivation, harvesting, and storing of 
the sugar-beet; the soil, climate, fertilizers, and meteorological condi- 
tions favorable to the sugar-beet ; accounts of recent experiments look- 
ing to the introduction of the beet sugar industry at the experiment 
stations in Indiana, Wisconsin, Jowa, Nebraska, and South Dakota; 
by private parties in Kansas and California; and under direction of 
this Department in Nebraska, Illinois, South Dakota, and Michigan; 
brief statements regarding the beet sugar industry in Canada and Eng- 
land; an article on the introduction of the beet -sugar industry in the 
northwestern section cf this country, reprinted from Special Report No. 
28 of this Department; statements regarding the use and treatment of 
beet pulp; and detailed accounts of the methods and processes employed 
in the manufacture of beet sugar. The. bulletin is illustrated with nu- 
merous plates and cuts showing variot le.^of beets, implements employed 
in their cultivation, and machinery used in the manufacture of beet- 
sugar. There is also a map showing the sections of the United States 
suitable to beet culture. Foreign sources of information on the sub- 
ject of the bulletin are freely drawn upon, due credit being given for 
the material quoted. In the introduction the author earnestly urges 
the imjKirtanee of a careful study of the problems jet to be solved in 
this country before the sugar-beet industry can In* profitably carried 
on here. 

In ho far as the manufacture of sugar from the matured beet is concerned we are 
able to start at. the present time with the accumulated knowledge and experience of 
ihrec quarters of a century of investigation. So perfect have the processes of manu- 
facture become that nearly all of the sugar which is stored in the beet can he seen red 
in merchantable form, and by comparatively inexpensive methods. By the term in- 
expensive, however, it must be understood that the actual processes of manufacture 
are denoted, and not the cost of the machinery. The various processes for the ex- 
traction of the sugar from the beet, the best methods of clarifying the juice and of 
evaporating it, and for separating the sugar from the molasses, are thoroughly well 
understood and are no longer legitimate subjects for public experiment.. The great 
problem in this country is the agricultural one. The selection of suitable soil, tbo 
finding of the proper climatic conditions, and instruction in the method of planting, 
cultivating, and harvesting the J»oote, are all matters of vital importance. Without 
a careful study of these subject*, and without the proper knowledge, thereof, it will 
be a hopeless task to introduce successful l v 4he beet-sugar industry into this 
conutry. * * * 
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Ou© of the great dangers to be avoided is the formation of hasty conclusions iu 
regard to the proper localities for the production of the sugar-beef. * * * 

It has been found iu general that the coast valleys of California, and probably 
largo areas near the coast in Oregon and Washington, eeitain parts of the Dakotas 
and Nebraska, localities in Minnesota, Iowa, Wisconsin, and Michigan, parts of 
Northern Illinois, Indiana, Ohio, and New York, present favorable conditions for 
sugar-beet culture, hut in the localities thus hioadly intimated there are certain re- 
stricted areas most suitable to the sugar-beet, and it is only these restricted areas to 
which we must look for success. The fact that in one locality, for instance iu 
Nebraska, good sugar-beets can be produced, would be no warrant whatever for 
assuming that all parts of that State weie equally suitable for this purpose, and ibis 
remark may be applied to c\cr t v one of the States mentioned above. # * * 

If the sugar-beet industry is to succeed in this country this success must come from 
sharp competition with the same industry in older countries, where its conditions are 
better understood and where the localities suited to it hn\e been selected l>y long 
and often costly experience. It must also compete with the sugar-cane industry, 
both of th is country and of tropical countries, and for this reason we can only expect 
it to survive in those localities u licit* soil and climatic conditions, prorimity of fuel, 
cheapness of labor, and oilier fatorablc environments are found. 

It is hoped that the mistakes which have so long threatened the sorghum-sugar 
industry with destruction tnay be avoided w it b the sugar-beet. Calm judgment and 
sober reason must not give wav to enthusiasm and extravagant expectations. All 
conditions of success must be carefully studied ; all the difficulties m the way of suc- 
cess must beintimutcly investigated and allowed for, and ample capita 1 , coupled with 
judicious perserveram e, must be enlisted in its behalf. 



EXPERIMENT STATION NOTES. 


Majrylani> Station. —T he po»r-office addrc** <»f the station has recently been 
changed to College Pink, Prince tieorge’s Count j, Mil. 

Michigan Station.— L. H. Dewey, B. S., assistant in botany, baa resigned to 
accept a position in the Division of Botnuv of this Department. 0. L. Teller, B. 8., 
assistant in chemistry, has resigned to become adjunct professor of agriculture and 
chemistry at the Arkansas Industrial Fni versify, Fayetteville, Ark. Mr. Teller's 
place has beeu taken by A. B. Peebles 15. S., and W. L. Boss man, B. S., has been up* 
pointed second assistant iu chemistry. G. C. Das is, M. S.. assistant in entomology, 
has been granted leave of absence for two mouths to prosecute inquiries on the cotton 
worm for the Arkansas Station. 

A feeding experiment with ninesteeiMd the Slim thoin, Hereford, Devon, Holstein, 
and Galloway breeds has recently been completed. These animals attracted much 
attention at the State Fair at Lansing, where they weie exhibited, and from the 
butchers and marketmen of Detroit, where they weie slaughtered. 

Mississippi Station. ~ H. E. Weed. M. S., has been appointed entomologist and 
hoiticiilturist, of the station. 

Oregon Station.— The station start at present oigauized includes B. L. Arnold, 
M. A., director; H. T. French, B. 8.. agriculturist ; F, L. Washburn, B. A., entomolo- 
gist ; George Conte, horticulturist ; and li. li. Lake, M. S., botanist. 

Texas Station.— The experiment station council lias been abolished and the gov- 
ernment of the station is now vested in the director and station staff. S. A. Beach, 
B. S. A., has been appointed horticulturist, vice T. L. Brunk, B. 8. ; W. L. Bring- 
hurst has been appointed treasurer of the station, vice *L, L. Me Inn is, M. A. The 
work of the station is to he mainly concentrated on dairy and creamery lines. 


LliST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AliRIlTITURE. 


SKPTKMBEK 1 TO (XTOBBK 1, IcSW. 


Division of Chemistry . 

Bulletin No. 27.— The Sugar-Beet Industry. 

Division of Statistics : 

Report No. 77 (new series), September, 1890,— Report on Condition of Crops in 
America and Europe and Freight Rates of Transportation Companies. 
Division of Ornithology: 

North American Fauna No. Results of a Biological Survey of the San Fran- 
cisco Mountain Region and Desert of the Little Colorado, Arizona. 

Office of Experiment Stations : f 

Experiment Station Record, Vol. II, No. 2, September, 1890. 
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LIST OF STATION PUBLICATIONS RECEIVED BY THE OFFICE OF 
EXPERIMENT STATIONS. 

SEPTEMBER 1 TO OCTOBER 1, 1890. 


Agricultural Ex peri men r Station ok Fiokipa* 

Bulletin No. lo. Jnh, 1899.— Annual Report for the Year outline June 30, 1890. 

Agricultural Experiment Station <>v Indiana : 

Bulletin No. 32, July, 1890 —Treatment. of Smut in Wheat; Field Experiments 
with Wheat ; A Note on two Inferior Fertilizers. 

Louisiana State Experiment Station: 

Bulletin No. 1 (second series).— Analyses of Commercial Fertilizers and Other 
Substances Ireful to Agiienlture. 

Bulletin No. s? (second senes).— Texas Screw Worm. 

Maryland Agricultural Experiment Station: 

Bulletin No. 6, September, 18*9.— Commercial Fertilizers. 

.'billet in No. 10, Septemher. 1890. — Wheat. 

Hatch Experiment Station of the Massachusetts Aguicui.tcrai College. 

Meteorolo mi cal Bulletin No 20, August, 1K)<» 

Agricultural Experiment Station ok Nf.iira*ka: 

Bulletin No. lu, Septemher. 1890. — Meteorological Record for 1889; Record of Soil 
tempera I ores for 1889; Faun Notes. 

Nevada Agricultural Experiment Station: 

Bulletin No. 10, duly 31, 1 890.— The Fear and Cherry Slug. 

Bulletin No. 11, September 5, 1890.— Plant lace Infesting the Apple. 

New Jersey Agricultural Experiment Stations* 

Bulletin No. 71. August 14, 1-90. — Analyses «»f Incomplete Fertilizcis; Value of 
Home Mixtures. 

New York Agricultural Experiment Station: 

Bulletin No. 23 (new senes), September, 1890.— Comparative Test of Cows; Loss 
in Keeping Manure. 

Tennessee Agricultural Experiment Station: 

Bulletin Vol. Ill, No. 3, Jitl\, IKK). — Points about Country Roads. 

Texas Agricultural Experiment station: 

Bulletin No. II, August, 1890.— Effect of Cotton Seed ami Cotton-Seed Meal on 
Butter Product. 


DOMINION OF CANADA. 

Bureau ok Industries, Toronto, Ontario: 

Bulletin No. 33, July 15, 1890. — Foul Brood among Bees. 

Bulletin No. 34, August 12, 1890.— Crops and Live StocK in Ontario. 
Guelph Agricultural College : 

Bulletin No. 52, June 16, 1890.— Blank Knot on Plums. 

Bulletin No. 53, August 26, 1890.— Winter Wheat Experiments. 
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EXPERIMENT STATION RECORD. 


Vol. 2. 


DECEMBER, 1890. 


No. 5. 


EDITORIAL NOTES. 

The need of improvement in the methods for analysis of feeding 
stuffs ami foods and for estimating their nutritive values has been sev- 
eral times insisted upon in the publications of this Office. At the 
convention of the Association of Official Agricultural Chemists, at. 
Washington, September 10- Hi, 1 SS'J, the subject was earnestly dis- 
cussed, and a committee, consisting of Messrs. W. 0. Atwater, G. C. 
Caldwell, E. II. Jenkins, W. II. Jordan, and IT. W. Wiley, was appointed 
to consider ways and means for securing more thorough chemical study 
of foods and feeding stuff's. The report of this committee, presented at 
the meeting of the association held in Washington August 28-30, 1890, 
will be published in full in the proceedings. The principal points 
urged are included in the following statements. 

We make analyses of foods ami feeding stuffs to determine their 
values for nourishment, and hence the proper ways to use them. In so 
doing wo classify the ingredients in different groups, and assign to 
each group a specific nutritive value. By our current methods we make 
the groups practically the same forall vegetable substances, thus ignor- 
ing the differences of kindred compounds in different plants and parts 
of plants, and even go so far as to make nearly the same grouping for 
auimul as for vegetable compounds. Wo thus class compounds of 
widely different chemical and physiological characters in the same group, 
and frequently put into a group compounds which do not belong there 
at all. We base our methods of analysis, of separating the ingredients 
and determining their amounts, mainly upon two classes of properties, 
their elementary composition and their solubilities, and yet our knowl- 
edge of these properties is imperfect at best, and in some cases scarcely 
suffices for more than to assure ns of the incorrectness of our methods. 
In many instances, especially with vegetable materials, tbe solubility 
of the ingredients in laboratory re agents, their digestibility in labora- 
tory experiments and in the animal’s body, and their nutritive effect are 
dependent upon the ways in which they are held in the vegetable tis- 
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sues, e. g.> the nature of the cell walls or incrusting substances. Of 
these things ordinary chemical analysis tells us little or nothing, and 
we must look to the vegetable histologist to find out about them for us. 
Meanwhile in ignoring them we commit more or less serious error. It 
is, then, easy to see why, despite the useful investigation that has been 
done of late by specialists in different lines aud by the Association of 
Official Agricultural Chemists in improving our methods of analysis, 
the results of analyses by different chemists vary considerably from 
one another, aud our estimates of the nutritive values of feeding stuffs 
aud the results of our feeding trials are at times out of line with the 
teachings of experience, even if the analyses were carefully made. 

In vegetable materials, by our present methods, we determine, or as- 
sume that we determine, one group, which we call protein, by multiply- 
ing the total nitrogen by 6.25 ; a second, which we call fats or crude fats, 
by extracting with ether ; a third, which we call fiber or crude fiber, by 
extracting with dilute acid and alkali ; a fourth, which we call ash, by 
incineration 5 and a fifth, which we call carbohydrates or nitrogen-free 
extract, by subtracting the sum of the first four from the total water- 
free substance, which last we get by subtracting from the whole weight 
the weight of water as determined by more or less accurate dryings. In 
animal products used for food we have no crude fiber and the quantities 
of carbohydrates are generally so small, except in milk and its products, 
that we neglect, them. 

Protein . — This term is applied to a large number of materials which 
differ very widely in chemical and physiological properties. Even the 
terminology is in great confusion. We may here designate them pro- 
teids and nou-proteids. 

The proteids include the albuminoids, which are abundant in both 
vegetable and animal materials, and the so-called gclatimmls which 
are especially characteristic of the connective tissues of animals. The 
vegetable albuminoids are very imperfectly understood. They are nu- 
merous aud difficult of separation and are more or less readily trans- 
formed into one another. The per cent of nitrogen, which should be 16 
to make the ordinary factor 6.25 correct, varies considerably not only 
in different classes of albuminoids but in those of the same class from 
different species of plants, and if the results obtained by different in- 
vestigators are to be relied on, in those of the same class from different 
plants of the same species. With the animal albuminoids that chiefly 
concern us the case is somewhat simpler. They appear to be less in 
number, those which we group together are perhaps more nearly alike 
in chemical constitution, aud they change less with the growth and de- 
velopment of the organism and in the keeping and handling in the 
laboratory. Generally speaking the nitrogen factor 6.25 is not far out 
of the way for them. Still we must learn much from organic chemistry 
and histology before we can know howto separate and determine them 
and judge of their nutritive values with accuracy. The same is true of 
the gelatinoids, of which really but little is definitely known. 
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The non-proteid nitrogenous compounds include those to which the 
term amides is often applied, and which occur chiefly in plants ; those 
which are frequently grouped with kreafcin and are more characteristic 
of animal substances; and others, such as the lecithins, alkaloids, and 
nitrogenous glucosides which occur to greater or less extent in either 
vegetable or animal materials or in both. They are widely divergent 
in chemical composition, and while some of them have a high nutritive 
value, others, including many with the highest percentages of nitrogen, 
neither form tissue nor yield energy in the body. At present there is 
no satisfactory way of determining them. Even the methods for “ non- 
albuminoid * nitrogen in vegetable substances do not stand the test of 
critical experience. All of them demand further investigation. 

It is perfectly clear then that the practice of determining the total 
nitrogen, multiplying it by 6.25, calling the product protein, and using 
it as a measure of the nutritive value of the nitrogenous ingredients is 
a very rough and inaccurate way of doing things. 

Fats — Ether extract . — The case with the so-called crude fat is no 
better. In such animal substances as muscular or connective tissue, 
milk, atul products from it, the ether extract, if obtained by proper 
manipulation, contains the fatty bodies and little else. But the com- 
pounds we extract from vegetable products and denominate as crude 
fat, ether extract, or for short, fats, are very diverse, nor are we at all 
sure what proportion of them we extract by our ordinary methods. 
We have to deal not onh with the true fats, i. e. glycerides of the 
fatty acids, and the fatty acids themselve* which may be properly 
classed with the fats in estimating nutritive values, but also with a 
great variety of other compounds of widely (littering constitution, and 
of whose functions and value in nutrition but little is known. Among 
them are substituted glycerides including lecithins, waxes, alkaloids, 
cholesterin, hydrocarbons, and chlorophyls. Of these, the lecithins ap- 
pear to have a special value in nutrition, while some of the alkaloids are 
poisons. 

If the substance to be analyzed is finely ground, free from water, and 
in otherwise normal condition, aud the cell structure allows easy ex- 
traction we may in general expect that ether, applied iu accordance with 
the official method which is commonly followed by the stations, will take 
out the whole of the true fats and fatty acids, ami more or less of 
the lecithins, wax, chloropbyl, cholesterin, alkaloids, and hydrocar- 
bons, and that more or less of the compounds other than true fats and 
fatty acids will remain undissolved. If the ether contains alcohol the 
extract may be expected to contain more of the other compounds. If 
water is present the extract may be larger, as has actually been found 
to be the case in numerous observations. 

In other words, the extract, as obtained by the ordinary method con- 
tains part or all of the fats and fatty acids and with them more or less 
of other substances. 

There is only one way .to remedy this difficulty. It is to find what the 
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substances are which vary so greatly in solubility, in what materials 
and under what conditions they occur, and how to classify, separate, 
and determine them. 

The nutritive values of the materials which are more properly grouped 
as fats, i. e, the glycerides of the fatty acids and the fatty acids them- 
selves, are pretty well understood, though further investigation of the 
molecular constitution of some, and of the potential energy of all, is 
needed. According to the present outlook it seems probable that, 
although the waxes and perhaps the lecithins may be classed with the 
fats in estimations of the nutritive values, a separate classification of 
some or all of the others will be necessary; and it is clear that a more 
definite knowledge, of the chemical constitution of all the materials, 
otherthantheneutralfats and fatty acids, is indispensable to any correct 
estimate of their values for nutriment. 

Nitrogen free extract — Carbohydrates — Crude fiber . — For purposes of 
analysis and determination of nutritive values it will probably prove 
desirable to reclassify these substances on the basis of their solubilities, 
not only in water and dilute acid and alkali, but also by such means as 
treatment with steam at high pressure, and with digestive ferments. 
The sugars, starches, so-called insoluble carbohydrates, indeed all the 
materials which we now crudely group together as non-nitrogenous ex. 
tractive®, and those which we call crude fiber demand study. It is 
essential to investigate carefully the carbohydrates which occur in dif- 
ferent plants and at different periods of growth and to learn their be- 
havior with solvents and their methods of separation. It is also impor- 
tant to learn more about their digestibility and the ways in which they 
are utilized in the body. Much of the information must be gained by 
the methods of vegetable physiology and histology, rather than by 
purely chemical methods. 

Of the nutritive values of some of the carbohydrates, especially those 
which are soluble in water or are rendered soluble by the diastatic fer- 
ments, we have some definite knowledge. For instance, the ordinary 
sugars may be reckoned as completely digestible, and the potential en- 
ergy of a number of them has already been determined, and others arc 
being studied. The problem here is comparatively simple. With those 
that are not dissolved by either water or the digestive ferments the case 
is somewhat more complicated, but it is to be hoped that research of the 
kinds now being carried on so successfully by several chemists in this 
country and in Europe will bring, before many years, much of the defi- 
nite information which is needed. 

As regards the bodies which we are wont to classify as amides, ether 
extract, nitrogen-free extract, and crude fiber, and which we attempt 
to estimate by treatment with water, ether, dilute acid and alkali or 
other solvents, we are coming to appreciate that their solubility is influ- 
enced not only by the fineness of grinding of the sample, thetimeand 
temperature of the extraction, the quantity of the water, the purity 
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of the ether, the strength of the acid or alkali, the time and temper* 
ature of extraction, and by chemical changes induced in the compounds 
by fermentation, or by long standing, or by drying in air, but also by 
the ways in which they are held within the cells or occur as constituents 
of the plants. The observations of the greater digestibility of cellulose 
in young than in older plants and in plants grown on rich as compared 
with those grown on poor soil, illustrate this point. We arc beginning 
to realize that the permeability of the cell walls and other mechanical 
conditions affect the ease or difficulty of extraction ; that the histological 
structure of the plant, is a most, important factor; in other words, that 
here is one of the places where the chemist must have the help of the 
vegetable physiologist if he will learn how to do his work as it ought 
to be done. 

The need of an understanding of the molecular constitution of com- 
pounds in order to devise correct methods for learning their digestibil- 
ity and nutritive values is illustrated by the albuminoids. What is the 
residue left midis* solved by pepsin and trypsin to which the term 
nuclein has been applied ? 1st here reason for a separate classification of 
nucileo-albumens ? Is there in these or other albuminoids a molecular 
group containing phosphorus which resists the digestive ferments and 
is the basis of the (indigestible portion of the compounds in which it 
occurs? if so, what is its relation to the nucleus or the nucleolus of 
the cell ? Shall we not have to look to a union of organic chemistry and 
vegetable physiology for the facts we must have in order to devise plans 
for correct analyses aud determinations of digestibility, potential energy, 
and nutritive value of the compounds ? 

The results of future research will doubtless lead not only to changes 
in the general groupings and methods of analysis, but also to special 
groupings and methods of analysis for different classes of vegetable 
and animal foods and feeding stuffs. It is hardly to be expected, for 
instance, that we shall always hold to the same grouping of compounds 
for grasses, cereal grains, leguminous plants and their seeds, root crops, 
milk and meats. It is more probable that groupings for different classes 
of materials which shall correspond with methods of analysis and of 
estimating the nutritive values, will prove both necessary and feasible. 

It is safe to say that all of the work we have done in the past and are 
doing to day in theanalj sis of feeding stuff’s and the feeding trials based 
upon them will have to be revised and much of it discarded. In other 
words, a large amount of work is being done which is not bringing the 
needed results, can not in the nature of the case be of the highest and 
most enduring value, and much of which may have to be done over 
again when correct methods shall have been devised. 

The first step toward reform must be research iu analytical, organic, 
physical, and physiological chemistry. The needed improvement of our 
methods will evidently come only as fast as does the chemical and physio- 
logical knowledge which must serve as a basis for changes. This 
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means that the most abstract and profound study is necessary. For- 
tunately such study is more and more engaging the attention of chem- 
ists and vegetable physiologists. 

From the chemical standpoint we need : First, such studies as will 
bring definite knowledge of the kinds and amounts of proximate com- 
pounds contained in each substance to be analyzed — that is to say, (1 ) 
in different species of plants, as grasses, grains, cereals, legumes, tubers, 
roots, etc. ; (2) in plants of the same species grown under different condi- 
tions; (3) in different parts of the same plant, as the stalk and seed of 
maize and wheat, and the different parts of the wheat grain; (4) in the 
same plant at different periods of growth ; (.">) in animal substances. For 
some of the information needed the aid of the histologist must be sought. 
Second, stndiesof each compound regarding its behavior with re-agents— 
i. e. solubility, etc.; its elementary composition; its cleavage products; 
its molecular constitution ; the changes it undergoes by the action of 
ferments; its digestibility, and its potential energy. Third, classifi- 
cations of the compounds based upon the properties named. Fourth, 
improved methods for separation and estimation based upon the same 
properties. Fifth, as the outcome of all this, more correct methods of 
estimating the nutritive values. 

Investigations in these lines have been already undertaken by the 
Division of Chemistry of the United States Department of Agriculture, 
by several of the experiment stations, and by other institutions of re- 
search. The work of the Association of Official Agricultural Chemists 
in developing and improving the methods of analysis has been of the 
very greatest value. For the collating of the results of previous in- 
quiries, and lor the prosecution of the necessary investigations, co-oper- 
ation of a large number of specialists will, of course, be requisite. We 
may confidently expect that experiment stations will be able to devote 
more and more labor to these higher inquiries. The increased resources 
of our agricultural colleges will enable them to encourage such re- 
searches. The scientific value of this work is such that chemists in 
other colleges and universities ought to be led to join in it. And is it 
too much to suggest that international co-operation might be secured! 
The expense of this research may bo best met by the wise expenditure 
of relatively small sums of money judiciously distributed, so as to stim- 
ulate investigations aud bring them to completion. In what the Smith- 
sonian Institution has done in times past in promoting research by small 
amounts of money, we have an illustration of what might Ire accom- 
plished here. The result would be useful in several ways. Tt would 
encourage research, develop talent and improve the intellectual tone of 
the institutions where such work was being done. Its influence upon 
the development of science in this country would be excellent and the 
practical value of the outcome would many times exceed the cost. 
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Some conclusions from experiments wjtii fertilizers, J. S. 
Newman (pp. 3-16). — “ Under a judicious rotation of crops, including 
those which are humus supplying, little else tliau phosphates need be 
purchased by the corn and cotton grower” in Alabama. Suggestions 
as to rotation and a discussion of the importance of leguminous plants 
for this purpose, directions for the most advantageous use of* pea vines, 
cotton seed, stable manure, and phosphate, and formulas for compost- 
ing the last three for corn, cotton, and other crops are given. 

The following is a summary of conclusions from experiments by the 
station during six years. They apply, of course, under the conditions 
of soil, fertilizers, and crops there prevailing: 

VhnHph4ificftrtilken.-~Phw\Awr\r arid leaches but little, it any, upon clay soils or 
those lia\ ing clay subsoils, but dors leach through sands soils with sandy subsoils. 
Citrate-soluble phosphoric acid possesses e«pial agricultural value w itb water soluble. 
The phosphoric acid from floats or phosphate rock ground to an impalpable powder, 
gradually becomes available in the soil, but produces \ cry little effect upon the first 
crop. The availability of the phosphoric acid in flouts is hastened by use with cotton- 
seed meal. Plants are indifferent as to the sources from which available phosphoric 
acid is derived, 

Xitrogemu* fertilizer *.— Nitrogen leaches rapidly through sandy soil unless occupied 
by feeding roots or underlaid by clnj subsoil. Plants are indifferent as to tlm sources 
from which their supply of nitrogen is derived, hut those sources w’hieli yield a sup- 
ply gradually, as needed by the plant, are best suited to our long season of growth. 
Of the commercial sources of nitrogen, cotton-seed meal is cheapest and most reliable. 
It yields its plant food more gradually than either the miueral or animal sources. 

Cow-pea an a fertiliser.-— Pea vines, grown upon the land and left to protect the sur- 
face until preparation is made for the next crop, furnish the cheapest source of nitro- 
gen in the most desirable condition. Thus grown and treated they furnish the most 
reliable and practicable means of improving worn lands, Pea vines cut for hay, leav- 
ing the stubble and roots on the land, benefit the soil more than turning them in 
green during the summer. They pay best when left upon the surface till the land is 
needed for another crop. 

Potanh fertili&ere . — Potash applied to the soil of this station has not been profitable 
except during drouth. Its principal benefit; seems to result from its affinity for 
moisture. Plants Beew indifferent as to the source of supply from which they de- 
rive the potash needed. 
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Methods of cultivation ,— Following thorough preparation of the soil, shallow cnlti* 
tion produces larger crops at less cost than deep oulti vafcion. Impoverished soils may 
he rapidly restored to productiveness by terracing, accompanied by a judicious rota- 
tion of crops involving a restoration of lumius. 

Farm manure . — The best way to utilize the animal manures saved on the farm, and 
the surplus cotton seed, is iu compost with acid phosphate. Contrary to the geueral 
opinion, ammonia is not volatilized and lost from such coinpost during the fermenta- 
tion. 

Frn its,— Grapes, peaches, plums, raspberries, strawberries, and the oriental type of 
pears can be grown profitably under intelligent culture. 

Stock and feeding.— Growing wool and mutton, intelligently pursued, is more profit- 
able than growing cotton. A profit of 50 per cent upon the value of the sheep and 
the cost of keeping them can bo realized. Pork eau be grown here as cheaply as in 
any State in the Union by emit i vat mg our peculiar crops especially for swine. Green 
crops for soiling cattle may be had in abundant supply, during the eutiro year, from 
the cereals, lucent, corn, sorghum, and peas. By means of these and silage, pas. 
turago may be dispensed with. 

Field experiments in 1889, »T. S. Newman (pp. lG-?!(>), 

Fertilizers for corn . — The objects of the experiment were (1) the com- 
parison of crushed and unmished cotton seed with each other and with 
cotton-seed meal; (-) comparison of raw phosphate with acid phos- 
phate; and (3) the study of the relation between the different parts of 
the plant as affected by fertilizers. The land had been planted in cot- 
ton iu 1888, for which it was liberally manured, so that the contrast be 
tween the fertilized and unfertilized plats is in some instances not 
striking:. A tabulated statement shows the yield and the relation of 
parts of the plant on twenly-oue plats. Of the plats on which nitro- 
genous fertilizers were used alone, those treated with dried blood gave 
the largest total jield, and the largest proportion of corn to stover and 
of corn to cob; with sulphate of ammonia, dried blood, and cotton- 
seed meal, each combined with acid phosphate and muriate of potash, 
the yield was practically the same in each case; while with nitrate of 
soda combined with the phosphate and muriate it was somewhat lower. 
With green cotton seed applied alone and in combination with acid 
phosphate and muriate of potash the yields were slightly lower than 
with crushed cotton seed; but with the crushed cotton seed in combi- 
nation with raw phosphate and muriate of potash, the yield was higher 
thau with any other fertilizer used. With cotton seed meal the results 
were about half way between those with green and crushed cotton seed. 
44 The relation between the different parts of the plant seems not to be 
materially affected by the different manures” 

Tests of varieties of corn and cotton .— Tabulated notes of trials with 
20 varieties of corn and 15 varieties of cotton. 

Planting cotton at different distances,— A tabulated statement of the 
results on twenty-three fourth-acre plats. 

Bye as a soiling crop in winter .— Rye was sown in drills, September 25, 
on a piece of land from which a crop of cabbages had been taken. The 
land had been well fertilized for the cabbages, but received no further 
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application of fertilizer for the second crop. Four cuttings, made in 
October, November, January, and February, gave a total of 10.7 tons 
of green rye for 1 acre. “ No farm in the cotton States should be with- 
out its patches of rye or barley, to be cut or pastured during fall, winter, 
and spring” 

Chufm . — Half an acre of “very thin, sandy land” planted to chufas 
gave a yield of 172 bushels of green nuts per acre. 

.Alabama College Station, Bulletin No. 17 (New Series), July, 1890 (pp. IB). 

Dry application of Paris green and London purple for 
tub cotton worm, (I. F. Atkinson, Ph. P>. (pp. 3-10).— Under 
this head are summed up the replies from twenty-one practical cotton 
growers in different parts of the State to a circular of inquiry sent out 
by the .station with reference to the method described below for apply- 
ing the arsenites for the repression of the cotton worm {Alctia .vylina). 
The experience with the same method on the station farm is also de- 
scribed. Only one reply unfavorable to this method was leeeived. 

In the method of application described in the bulletin, Paris green or 
Loudon purple in a dry form “is allowed to dust through osualmrg bugs 
suspended at the end of a pole, the pole being earned by a man mounted 
on a mule, and the animal trotted aeios.s the field." 

Extracts from the correspond' n«v are given am! tin* substance of the 
replies is collated in a table, which is accompanied by *• remarks upon 
the nature of the replies and their practical bearing.” 

Report of the Alabama weather skuwck (pp. 19-18).— This 
is for May, 1890, and includes notes on the weather, a State summary 
of observations, and a monthly summary of reports by voluntary ob- 
servers in twenty-seven counties of the State. 

Alabama College Station, Bulletin No. 18 (New Series), August, 1890 (pp. 78). 

Climatology of Alabama, P. II. Mull, Pii. D.— This includes a 
large amount of tabulated notes and other information compiled from 
meteorological observations taken from 1 SI 1 to 1890, with general notes 
on climatic phenomena from 1711 to 1890. 

Tho earliest systematic work of collecting meteorological data in Alabama was 
nnder the auspices of the Smithsonian Institution, about forty years ago. Prior to 
that time a few observers repotted at irregular intervals to some of the agricultural 
journals the reading of thermometers and rain-gauges, and in many issues of the 
papers of that early time frequent references were made concerning the general con- 
ditions of the weather and the effects produced upon the crops. In the preparation 
of this bulletin careful examination has been made of the following publications, 
from which much valuable data have been collected : 

Southern Cultivator, Soil of the South, Country Geut-leman, Farm and Home, 
Southern Field aud Fireside, Smithsonian Institution publications, Patent Office 
reports, Signal Service reports, and bulletins of the Alabama weather service. 
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Id 1870, stations were established by the United States Signal Serv- 
ice at Mobile and Montgomery, Alabama. This service was enlarged in 
1880 with the aid of depot masters at a number of railroad statiops and 1 
of voluntary observers in different parts of the State. In 1#81 a mete* 
orological station was established at Auburn in connection with the 
Alabama Polytechnic Institute, and in 1881 this was made the central 
statiou for the weather service of Alabama. 

At the present time the system is on most oxcollout footing and is doing most effi- 
cient service to the people of the Slate. 

A bulletin is issued at the end of each month, and special weekly bulletins during * 
tlie crop seasons on Saturday mornings, indicating the effects of the weather oh the 
crops. At irregular periods special bulletins have been issued upon some meteoro- 
logical subject, written by experts. In the reports that have been sent to the central 
station during the past five > ears we find not simplj dry figures, but they also include 
much that is interesting concerning the planting and leaping of crops ; the occurrence 
of frosts and damages resulting from tloods ; much concerning the health of the people 
of the State as affected by sudden changes of the atmosphere; the passage of cold 
waves; flight of birds; ravages of insects and great storms. 

The principal contents of the bulletin are as follows: diagrams of 
the weather and temperature flags of the signal service, with explana- 
tions; a table showing the history of meteorological work in Alabama, 
which includes the location, latitude, longitude, and elevation of each 
station, date of opening and closing of the station, character of the ob- 
servations, and names of observers and of authorities to whom reports 
were made; temperature and rain-fall data frotrffe number of stations 
where observations were made for several 3 ears; a diagram showing 
for the entire State the maximum, minimum, mean maximum, mean 
minimum, and average temperatures, for periods of from two to twenty- 
one years; descriptive notes on the years of drought, of excessive rain- “ 
fall, and of destructive storms; tabulated data on tornadoes in Alabama, 
with a map showing the track of these storms, taken from au article by 
Lieut. *J. I*. Finley in the American Meteorological Journal ; descriptive 
notes on cold winters and warm summers ; list of the years of good and 
bad crops; notes ou the winds prevalent in Alabama, with a diagram 
showing the annual average direction of the wind fiom 1884 to 1889; 
a meteorological summary for Alabama for each year from 1884 to 1889 
inclusive ; two maps of Alabama, showing the normal temperatures and 
precipitations; and an appendix containing tabulated data for obser- 
vations of soil temperatures taken at the station timing 1888 and 1889, 
with a #fgram showing the average temperatures ( >f the soil and the 
maximum and minimum temperatures of the atmosphere for each 
month of 1889. 

Some genera! com lusions.— Alabama is so sil uated in relation to the parallels ofl&ti* 
tnde and the difference m elevation between the sonthern and northern port ions that 
many of the plants necessary for mail’s sustenance mid pleasure may be succeaafally 
grown within her borders. Her climate is so varied, without great extremes, that 
most of the plants peculiar to tropical regions are grown in the belt bordering the 
Gulf; and the cereals and forage plants common in the North aud West are race**** 
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fnlly cultivated in her mountains ami upper valleys. The health of the people of 
Alabama can compare favorably with any other country on tlie globe. Violent epi- 
demics arc very rarely found within her borders, and whenever, after long years, yel- 
low fever oiudmlera finds lodgment on her soil it is due entirely to immigration and 
the disease soon spends itself in the locality where it first finds foot-hold. The ther- 
mometer seldom goes above 100 J , and only now and then in years does it range a 
degree or so below zero. It is considered to be extremely cold when the tcmperalure 
reaches 10°, and intensely hot w hen the thermometer records 100 ' in the shade. Not 
more than two or three days in the year give such high temperature, and only a few 
localities in the State, The atmosphere is moist enough to produce a cooling sensa- 
tion on the skin when the hrcc/o pusses across the heated person us it sweeps in from 
the west ami northwest.. The average rain-fall for the entire State is only f»2.l2 
inches, and at no place docs the normal precipitation run above inches. * * # 

The least annual rain-full is 41. To inches, and the greatest is 04. PC* indies. It is thus 
seen that the atmosphere is neither too dry nor too moist for the most luxuriant pro- 
duction of vegetatiou and for the best condition for the health of the inhabitants of 
the State. 

The highest, normal average temperature is *2 . ^ m July and the lowest is 43.1° in 
January, giving a range of 3P.I °. The \\ inters arc seldom very cold and the summers 
are not cxccsshcly warm. The. last float in spring occurs on April lo, and the first 
frost in the. autumn comes on No\ ember lb, so that the fanner is blessed with seven 
months in vtliich no cold occurs sufficiently severe to even nip the most, tender hud, 
except, at rare intervals, already indicated in the pres ions page of this bulletin. It 
is a fact well known that because of this long season for grotviug and maturing 
plants sometimes several crops are gathered on the same body of land in tins same 
year. 

The cold weather does not begin until December, and only one month m the winter 
is really disagreeably cold, viz.. January. The winter is usually mild, and snow sel* 
dom falls heavy enough to cover the ground mon than 1* or :i inches. 

Soil tenjtcml itrvn .—Their are three groups of instruments so arranged as to give the 
temperature of moist soil, and as near as possible, an average dry, sandy soil. The 
first set consists of nine thermometers, viz : 1, 3. 0, P, 12, 24.30. 48, and (10 inches re- 
spectively, that are buried on tin* hanks of a running stream of water, in bottom, 
sandy land. The other two sets — one consisting of the same number of thermome- 
ters us above, and the othei the same number with three additional, viz.: 72, 81, 
and P0 inches— are Inured on the top of a hill in sandy soil that is often stirred 
during the crop season. 

The observations of soil temperatures have not been taken long enough to produce 
normal results, hut it is interesting to note some features in the accompanying tables. 

(1) In January the a\erage temperature of the soil in the bottom-land within 2 feet 
of the surface is about 1 degree liighoi than it is on the hill. The two places in 
Fohrnary produce practically the same results within a depth of 2 feet. In March 
the bottom is slightly cooler. In April, May, June, and July the results are practi- 
cally the same. In August and September the bottom is again nearly 1 degree 
warmer, while in November and December the hill soil it^glightly warmer than the 
bottom soil. 

(2) There is a gradual increase of temperature in the winter months frofh the sur-* 
face to the depth of H feet, averaging 7.3 \ greatest in January (10.1- ) and least in 
December (3.9°). In the spring months there is a decrease in tempera turn to 8 feet, 
averaging (8.3°), least in March (1.9°) and greatest in May (13.7°). In the summer 
mouths the stratum of earth at 8 feet depth is 1*2.7° cooler than that of 1 inch below 
the surface. It is lf>.4° cooler in July and ouly 7.7° cooler in August. In September 
the 8 feet stratum is only 4.5° cooler, while in October it it 3.3°, and in November 
10.4 C warmer than the 1-tuch stratum. 

(3) In the middle of summer the 8-feet soil thermometer registers an average tern- 
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peraturo 9.9 a cooler than the average temperature of the air* while in January it is 
10*6° warmer than the atmosphere. 

(4) The difference between the average January temperature of the 8-fcet soil ther- 
mometer and the July temperature of the same thermometer is 13.3°, while the 
differenoe between the January and July average atmospheric temperature is 33.8°. 

Alabama Canebrake Station, Bulletin No. 8, April 1890 (pp. 8). 

Oattle feeding, W. H. Newman, M. S.— The experiment, which 
“ was undertaken to compare the feeding value of the products of 
canebrake soils,” is a trial of stall feeding of four animals for beef* 
Nos. 1 and 2* work oxen, ten to twelve years old, and No. 3, three to four 
years old, had been at pasture during summer; and No. 4, a “ turned - 
off work steer.” was about eight years old. 

The animals were all in fairly good condition. The feeding extended 
from November 4, 1889, to February 17, 1890, during which time various 
mixtures of pea- vine hay, “ mixed hay,” rye hay, and cotton-seed hulls, 
with green cotton seed, cotton seed meal, and corn on cob were ted dur- 
ing five periods of twenty-one days each, and the increase (or decrease) 
in live weight for each period noted. Tables give the food consumed 
by each animal, gain in live weight, total cost of food, and cost per 
pound of increase, by periods, a summary of which follows: 

Food consumed, cost of food, and total gain in lire m ight per animat during entire experi- 
ment. 
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The four animal ft consumed in one hundred and live days 14,3544 pounds of bay 
and cotton-seed balls, and 2,280 pounds of cotton seed, cotton-seed meal and corn, ami 
corn-meal, or a total of 10,639$ pounds of food. This cuormous quantity of food pro- 
duced only 666 pounds of gross increase ut an aggregate cost of $58.41. It required 
25 pounds of the mixed food to produce 1 pound of gross increase, and this cost 8.8 
cents per pound. At 3f cents per pound the increase was worth $24.97; the total 
cost of the food was $58.41. This leaves a balance of $33.43, for which the manure is 
the only asset. The changes rendered necessary in the rations of some of the steers 
on account of refusal to eat portions of them caused some unprofitable consumption, 
TJhe results indicate that stall feeding at present price of beef cattle is not profitable. 

Pig feeding, W. H. Newman, M. 8.— The object of this experi- 
ment was to “ compare the nutritive effects of whole corn and corn 
meal” in feeding pigs. Four thoroughbred Essex pigs, all from the 
same litter, nine months old, averaging 79 pounds in weight and “ in 
good store condition,” were used. One pair, Nos. 1 and 2, were fed a 
foil ration of com meal ; the other, Nos, 3 and 4, received all the whole 
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com they would eat* A preparatory period of seven days preceded the 
experiment. The first feeding period extended from November 12 to 
December 9, and the second period from December 31 to Jan nary 20 — 
twenty-one days each. During the three weeks’ interval between the 
first and second periods the pigs ran together in a pasture and were fed 
whole corn for two weeks, the third week being a preparatory period. 

First period: Nos. 1 and 2 each received daily 8.6 pounds of corn 
meal and consumed 3.30 pounds of food, costing 2.64 cents per pound 
of pork produced ; Nos. 3 aud 4 each received daily 7.35 pounds of 
whole corn and consumed 5.36 pounds ot* food, costing 3.46 cents per 
pound of pork produced. 

Second period : Nos. 1 and 2 each received daily 10.28 pounds of 
corn meal ami required 3.23 pounds of food, costing 2.58 cents for the 
production of 1 pound of pork ; Nos. 3 and 4 each received daily 6.54 
pounds of whole corn and required 3.84 pounds of food, costing 2.39 
cents for the production of 1 pound of pork. 

In other words, the two pigs fed corn meal gained iu the two periods 
122 pounds on food costing $3.17, or 2.6 cents per pound of increase • 
and the two pigs fed whole corn gained, in the same time, 63.5 pounds 
on food costing $1.82, or 2.87 cents per pound of increase. “When 
butchered the meat of those fed upon corn meal was whiter and firmer 
than that of the corn-fed pigs.' 1 


Arkansas Station, Bulletin No 12, April, 1890 (pp. 12). 

INFLUENCE OF SPAYING ON MILK PRODUCTION, It. R. DiNWIDDlE, 
V, — This experiment was undertaken (1) to study the effect of spay- 
ing on the quantity ami quality of milk, and (2) to observe the length 
of time a cow of average milking capabilities will continue to give milk 
in paying quantity after spaying. Two “average milking cows of the 
district,” each four years old, were spayed by the Oharlier method two 
months after calving. Each cow received daily 12 pounds of hay, 6 
pounds of wheat bran, 1.5 pounds of cotton seed meal, 3 pounds of corn 
meal, and pasturage during the day. A table shows a decrease in one 
case of 8 and in the other of 12 pounds in live weight (as indicated by 
the scales) after spaying, followed after about two weeks by a regular 
increase. The average of the analyses and daily weights of the milk 
of each cow before and after spaying was as follows: 

Quantity and quality of milk before aud after up ay in y. 
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It appears that the cows suffered little from the immediate effects 
of spaying, the shrinkage of milk, which may be taken as a measure 
of their physiological disturbance, being limited practically to the first 
two or three days following the operation. As for the quantity, even 
allowing for the better pasturage during the last month, the showing is 
good. There is certainly no falling off in the amount such as might be 
expected to occur in the non castrated cow' nine mouths after calving, 
but neither is there any very noticeable increase. 

The quality of the milk as indicated by chemical analysis did not, 
four months after spaying, differ to any extent from what it was before, 
nor were the proportions of cream and casein increased. 

The experiment with these cows will be continued. 

Cotton- worm prospects, C. W. Woodworth, M. S. — Brief state- 
ments regarding the hibernation of tlie cotton worm are published, in 
view of the unfounded apprehension of many planters that the warm 
winter of 1880-00 would be followed by a serious invasion of these in- 
sects. Practical directions concerning remedies are also given. 

Arkansas Station, Bulletin No. 13, August, 1890 (pp. 8). 

Strawberries, J. McNeill, B. S.— Tabulated notes are given for 
seventy -one varieties of strawberries tested at the station at Fayette- 
ville in 1890, and for twenty- three other varieties planted this season. 
There are also brief descriptive notes on some of the varieties. * A cold 
and rainy spring and a dry summer seriously interfered with the grow th 
of these berries. “Not more than half a crop was gathered and the 
fruit was below the average in quality, though perhaps not in size.” 
Taking into account productiveness, thriftiness, ami freedom from leaf 
blight, the three best varieties in their respective classes have been the 
following: Early— Logan, Sharpless, and Miiier; medium early — Daisy, 
Cloud, and Orescent; medium late— Warfield No. 2, Bubach No. 5, and 
Louise; late — Eureka, Ilaveiiand, aud Glendale. 

“Three varieties which remain long e fit in bearing , and which produce 
most (terries at the beginning and end of tlie season — Jersey Queen, Cap- 
tain Jack, aud Eureka. 

“My choice for a home garden— Sharpless, Ilaverland, Bubach No. 
5, Orescent, Warfield No. 2.” 

Arkansas Station, Bulletin No. 14, September, 1890 (pp. 14). 

The effects of the aksenitks upon plants, O. W. Wood- 
worth, M. 8.— Results of investigations iu this line by Professors Riley, 
Cook, and Bailey are cited to show w hat has been done and the further 
inquiry needed. The original intention of the author was to apply the 
poisons to shrubs or trees or to measured areas of clover or grass, but, 
owing tp a lack of suitable plants and to the difficulty of accurately es* > 
timating the amount of injury, after a few trials it was decided tp make 
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the applications on single leaves. The arsenites were applied in three 
ways, viz., (1) by jarring from a stiff’ brush, (2) by painting on the leaf 
with a soft brush, and (3) by dipping the leaf in the mixture. The 
problems studied were: (1) the relative amount of injury to the plant 
by different arsenites ; (2 ) the relation between the strength of the poison 
and the amount of the injury; (3) the difference in the action of the 
poisons on different plants ; (4) the amount of variation in the action 
of the poisons on different varieties of the same plant; (5) the effect 
of the age of the leaf on the amount, of injury; (fi) the difference in the 
susceptibility of the different sides of the leaf to the effects of the poisons; 
and (7) the relation of the earlier to the ultimate effects of the poisons. 
The details are reported in tables. 

(1 ) Amount of injury . — Paris green, Loudon purple, and fresh and old 
mixtures of white arsenic were applied to 1,180 leaves of the apple, 
peach, sassafras, cotton wood, and grape, causing 22, 50, 4, and 58 per 
cents of injury respectively. Tin 1 noticeable thing here is the small 
amount of injury caused by the fresh mixture of white arsenic. 

(2) Relation of strength of poison to injury. — The three arsenic com- 
pounds were applied io StiS leaves of the above-mentioned plants for 
the most part in the proportions of one part of the poison to 100, 200, 
and 4(H) parts of water. The amounts of injury by Paris green decreased 
quite uniformly with the decrease in the strength of the mixture, but 
the effects of London purple and particularly of white arsenic were not 
uniform. 

(3) Different effects of the poisons on different kinds of plants. — In the 
ease of applications of the three arsenic compounds to 240 leaves each 
of the apple, peach, and grape, the per cents of injury to the respect- 
ive kinds of plants were estimated at 30, 25, and 51, the relative 
amounts of injury by the different arsenites remaining the same as in 
the first experiment. A secondary effect, not apparent until after a 
week or more, was observed on the older peach leaves. If this were 
taken into account the injury to the peach would be increased 10 per 
cent. 

(4) Variation in the injury to different varieties of the same kind of 
plants . — Eight leaves of each of forty-four varieties of grapes were 
treated with Paris green, London purple, and fresh and old white 
arsenic. The estimated per cents of injury varied from 15 for the 
Thomas variety to 75 for the Wilder. 

(5) Effect of the age of the leaf on amount of injury . — Seven hundred 
and seventy-four leaves, equally divided between old and young, of 
the apple, grape, sassafras, and peach, were treated with the three 
arsenic compounds. The old leaves suffered more than the young ones, 
except in the case of the grape where the per cents of injury were 
equal. In a general way this confirms previous observations by Pro- 
fessors Oook mid Bailey. 
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(6) inference in susceptibility of different Men of the leaf — Eight hun- 
dred and twenty-eight leaves of the apple, grape, sassafras, peach, and 
cotton-wood were painted on the upper or lower side or on both sides. 
The three arsenic compounds were used in different ways. In the case 
of the apple, grape, and sassafras the lower side was much more Sus- 
ceptible than the upper. u Except in the case of the peach an appli- 
cation to both sides was more injurious than to either side alone, but 
not as injurious as the sum of the application to the two sides.” In the 
case of the peach the three different forms of application produced 
about the same amounts of injury. 

(7) Relation of earlier to ultimate effects of the poisons. — Observations 
made two and eight days after the application of the arsenic compounds 
to grape leaves indicated that white arsenic and London purple pro- 
duce their effects more quickly than Paris green, and that young leaves 
and the lower side of the leaf are affected more quickly than older 
leaves and the upper side. 

Connecticut Storrs Station, Bulletin No. 8, August, 1880 (pp. 16). 

Grasses and lechjmes, C. D. Woods, B. S., and 0. S. Phelps, 
B. S. — The purpose of this bulletin is to call attention to (1) some of 
the plants grown in the grass and forage garden of the station, (2) the 
outcome of trials on the growth of plants for hay and green fodder, 
and (3) especially the high feeding and manurial values of some legu- 
minous plants which are or can be grown in Connecticut. 

The new results here reported consist- mainly of observations on the growth of 
eight species of legumes : horse bean ( Virtu J'abo), soja beau (Soja hispida), cow-pea 
( Dolichos sinensis), vetch (Virtu *alira), white lupine (Lupinus alba), blue lupine 
( Lupin us hirsstns), yellow lupine ( Lupins* luleus), anil clover ( Tri folium pratense); 
and one of grass, tall meadow fescue ( Festuca elatior ), with analyses of the products, 
including roots and stubble. 

A study of the effects of nitrogenous fertilizers upon the quantity and composition 
of the grass crop, similar to that begun upou corn, already reported,* was com- 
menced the present season. These experiments have, for the most part, been con- 
ducted in the forage garden and upon the school farm, though a few have been on 
farms in different parts of tbe State. It is planned to continue this work, the present 
bulletin being regarded merely as a report of progress. As the purpose of the 
present bulletin is to give brief statements of results for use of farmers, the details 
are reserved for publication in the next annual report of the statiou. 

The principal contents of the bulletin are a brief description of tbe 
grass and forage garden of the station ; a list of seventy-one species of 
plants grown in this garden in 1889-90; descriptions of five species of 
promising grasses for trial in the State; reasons why legumes are 
especially valuable for feediug and manures; descriptions of the prin- 
cipal species of legumes grown at the statiou; a table giving the results 
of analyses of the species of legumes and grass mentioned above, with 
comparative data for com, corn stover, timothy, hay, and timothy and 

* Connecticut Storrs Station, Report., 1888, p, 78, and 1889, pp, 103 and 127. 
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redtop hay as compiled by Dr. Jenkins, of the Connecticut State Sta- 
tiou ; three other tables giving (1) the tons of green crop and pounds 
of protein, fat, nitrogen-free extract, and fiber per acre as computed from 
the analyses reported in the first table, (2) the pounds of each nutritive 
ingredient in 1 ton of these legumes (with the exception of the soja bean), 
and (3) the fertilizing ingredients in tin* crop and roots per acre in the 
same species ; and suggestions regarding the value of legumes for 
green manuring. The following summary is taken from the bulletin : 

111 order to make tlio heat Hay it is necessary to cut the grass at the proper degree 
of maturity. It is difficult to do tins when too heavy an acreage of auy one species 
is grown, and on this account it is advantageous to grow grasses maturing at differ* 
eat times. In the experiments by the station here reported, the most promising ap- 
pear to be orchard grass, tall meadow fescue grass, tail meadow oat grass, fowl 
meadow-grass, and perennial rye grass. The importance of obtaining pure seed can 
hardly He overestimated. Farmers are recommended to try small plats of some of 
these grasses and discover for themselves their adaptability to their own needs. 

The legumes, clover, lupine, vetch, pea, bean, etc., are especially valuable be- 
cause of— 

( 1) Their large percentages of protein compounds which serve to form blood, muscle, 
hone, and milk, and their consequent feeding value, which exceeds that of the grasses, 
corn fodder, corn stover, or straws. They ma t > be used to supplement these fodders 
in place of the concentrated nitrogenous feeds, such as bran, cotton seed, linseed, and 
gluten meals, etc. Hay from the legumes is twice or more Ilian twice as rich in pro- 
tein as that from the grasses. 

(2) Their power of gathering large quantities of plant food from natural sources. 
Many if not all of our common legumes acquire considerable quantities of nitrogen 
from the* air. Their roots penetrate deeply into the subsoil, aud they thus obtain 
plant food from depths beyond the reach of plants with smaller root development. 

(J5) Their manorial value. When the nop is fed, most of the nitrogen, phosphoiic 
acid, potash, and other fertilizing ingredients go into the excrement, liquid and solid, 
aud if preserved make a rich manure. If the crop is plowed under its plant food, 
including that acquired from the air and gathered from the subsoil, becomes avail- 
able for succeeding crops. The large amounts of plant food left behind iu roots aud 
stubble after the removal of the crop furnish a cheap and valuable store of plant 
food for following crops. 

While the clovers will doubtless prove in the future, as they have in the past, the 
most valuable of the legumes for general purposes in Connecticut, the cow-pea. soja 
beau aud vetches are valuable' for forage, silage, or hay, aud the experiments and ob- 
servations at the station and elsewhere indicate that they are worthy of careful trial. 


Illinois Station, Bulletin No. 0, Hay, 1890 (pp. 40). 

Milk and buttek tests, A. 0. Manns, Ph. D. (pp. 289-302). 

Composition of milk . — Numerous analyses were made by the Short 
method. They bring out the wide variations in the proportions of fat 
in the milk of different breeds, of different herds, aud of the individual 
sows of the same herd, even when receiving like feed, and illustrate 
the importance of using some accurate method of determining the quan- 
tity of fat in milk bought and sold for butter making. 

MUk of different herds . — Of the milk furnished by two patrons to the 
same factory, on the saute day, both being mixed milk from large herds, 
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one contained 3.07 ami the other 4.75 per cent of fat. The average 
per cent of fat found in the milk furnished by sixty-three patrons of the 
DeKalb factory was 3.83; in that from sixty patronsof the Malta factory, 
3.70 j and in that from sixty one patrons of the Shabboua factory, 3.66, 
The average of fat as shown by 101 tests made of 35,01 7 ponuds of milk 
furnished by these one hundred and eighty-four patrons was 3.73 per 
cent, showing that in large quantities of milk the tendency is to ap- 
proach the average composition. 

Milk ■ of different cotes of the same herd. — In the milk of a herd of sixty, 
four cows which u had been selected and bred with more than average 
intelligence, the average per cent of fat found was 4.21 ; the high- 
est, 5.85 ; the lowest, 2.75-— a variation of 3.10 per cent. The average 
of ten cows was 5.41 ; of ten others, 3.2. Dividing the herd into four 
equal lots, the average of one lot of sixteen was 5.18; of another lot of 
the same number, 3.38.” 

Milk from different breeds. — Analyses were made by the chemist of 
this station of milk from prize cows competing at the Chicago Stock and 
Dairy Show in 1880. The milk of three Holstei ns averaged 3.17 per 
cent of fat j of two Ayrshires, 4.04 per cent, and of three Jerseys, 5.26 
per cent. The first prize was awarded to a Holstein cow, giving in one 
day 65 pounds 7 ounces of milk, containing 8.45 per cent of fat. 

The analyses illustrate anew' and in a striking manner the importance 
of testing the milk of individual cow s in a herd. They also emphasize 
the facts that the variation in millc of dillerent cows maybe greater 
than that of dillerent herds, and that the larger the herd the greater is 
the tendency of the mixed milk to approach the average composition. 

Composition of butter. — While chemical analysis can not determine 
with certainty the comparative excelleneeof two samples of butter, the 
determination of the composition of what is considered good butter iu 
American markets is of interest. By co-operation of the Illinois State 
Board of Agriculture and the Association of American Agricultural 
Colleges and Experiment Stations, five samples were taken by Dr«. 
Babcock and Manns, chemists of the Wisconsin and Illinois Experi- 
ment Stations, from each of nine lots of butter to wJjich first prizes had 
been awarded, in as many classes, at the American Dairy Show, held in 
Chicago, in November, 1889, under the nuspiees of the Illinois State 
Board of Agriculture.” Samples were analyzed by five chemists, of 
whom Dr. Manns was one. The report of the committee of the Asso 
ciation of Colleges and Stations is printed in this bulletin. The prize 
samples averaged 85.74 percent of fat, 10.23 per cent of water, 3,05 per 
cent of ash, and 0,96 per cent ot curd. An analysis of creamery butter 
from Connecticut by E. II. Farrington, assistant chemist of the station, 
is also given. 

Milk tests : Determination of percentages of fat . — The use of cream 
tubes and optical methods in determining the fat in milk are discussed 
end the sources of error pointed out. Short’s method and the Jaotd* 
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scope were compared with ttie gravimetric method. Oonsiderabletrouble 
was experienced in securing flasks with uniform necks for the Short 
method, the variations in the flasks being su ftieieut to make differences 
of from i to 1.45 per cent in the results of the fat determinations. The re- 
sults indicated by the lactoscope were variable throughout, while those 
obtained with the Short test agreed very well with the gravimetric, the 
greatest variation being 0.23 per cent of fat. “ Neither the lactoscope 
nor the Short method are reliable in testing skim-milk.” 

Churn test as compared with Short test. — The object of the experiments 
was to test the practicability and fairness of paying for milk according 
to its actual butter value as indicated by the Short method. Tables 
show thepereentagesof butter fat found by Short’s method in eighty-eight 
lots of mixed milk, and a comparison in seventeen samples of the weights 
of butter fat as calculated from the percentages found by Short’s method 
with the weights of salted butter obtained by churning. With three 
exceptions the weight of butter actually obtained with the churn was 
slightly more than that of the total butter fat indicated by the Short 
test. On the average 101.4 pounds of butter were obtained for every 
100 pounds of fat in the milk as indicated by the Short method. The 
author concludes that Short’s method is trustworthy, provided the 
tubes necessary in its use have been properly made and graduated, and 
that it could be used as a test in paying for milk on the basis of its 
actual value for butter making. 

Churning tests with arum of different degrees of acidity . — These trials 
were made for the purpose of testing the effect of acidity developed 
in the ripening of the cream upon the quantity and quality of butter. 
u For the purpose of locating the cause of the variations in the butter 
yield the cream was examined daily during the latter days of the series 
of trials just mentioned.” It was found that although the conditions 
of temperature and concentration of the cream remained practically 
constant, the amount of acid developed during the ripening process 
varied considerably. Where the per cent of acidity was lowest, there 
the yield of butter from churning fell below that indicated by the 
Short test, otherwise it was higher. Of the three cases above refer, 
red to in which the butter yield fell below the fat, as determined by 
Short’s test, two came in the days when the acidity of the cream was 
tested, aud in both the quantity of acid was small. In a series of 
twenty-two subsequent trials the method of procedure was as follows: 
In all the trials the cream was thoroughly mixed, divided into two 
equal parts by weight, aud allowed to ripen slowly under like condi- 
tions of temperature. Tests of the acidity of the cream were made 
just before churning, While one half was churned as soou as ripened, 
the other half was allowed to stand until it had become strougly acid 
before churning. The term “ per oenfc of acidity” is used empirically, 
as u the lactic acid equivalent of the amount of alkali necessary to 
bring about a neutral reaction in 50 cubic centimeters of cream.” 
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A tabular statement of the yields of butter from cream of different 
degrees of acidity shows that in general as the aridity oft he cream in- 
creased up to a certain point, the amount of butter increased also, 
but increase of acidity beyond this did not increase the butter yield 
and did bring risk of injury to the quality of the butter. The yield 
of butter from the strongly acid cream was (in twemy cases) from 
1.09 to 18.2S per cent higher than that from cream which was churned 
as soon as it had ripened ; in the remaining two cases the yield from 
the just-ripened cream was <>.;>! and 1.92 per cent more than from 
strongly acid cream. Increasing the acidity by adding small quantities 
of acetic acid to the just ripened cream before churning seemed to pro- 
duce no beneficial effects. 44 The analyses of the buttermilk and of the 
butter from each churning showed that, in general, there was more fat 
left in the buttermilk from the just-ripened than in that from the acid 
cream, and that the qualify of butter from the latter was superior to 
that obtained from the corresponding portion that lmd been churned 
with a smaller per cent of acid.” Tin 1 time required for churning the 
strongly acid cream was, in general, a little less than that for the other. 
“A different fermentation set in after the cream passed a certain point 
in ripening, which was highly detrimental to the quality of the butter.” 

Sweet rti. sour cream . — This trial with two samples of cream was made 
to test the method proposed by Professor Myers of the West Virginia 
Statiou, according to which the cream is to be churned without ripen- 
ing and the fat in the. sweet cream buttermilk is to be recovered by 
means of a centrifugal machine. “The cream was divided into two 
portions. One half was churned sweet at a temperature of 55° Fah., 
while the second half was allowed to ripen, w hen it was churned at 00° 
Fah. The yield of the sweet-cream churning was but little below that of 
the ripened cream thus, in one case 4.19 pounds of butter were churned 
from the sweet cream, and 42 IS pounds from a like quantity of the same 
cream after souring; and in the second case, 4.22 pounds from sweet, 
and 4.35 pounds from sour cream. The author states that no fat could 
be recovered from the sweet cream buttermilk by means of the sepa- 
rator. 

The gomv akative value of corn fodder and si la ok in feed- 
JNd yearling UK! feus, T. F. Hunt, B. S. (pp. 302-314).—' 14 The ex- 
periment was conducted with a view to determining, so far as one ex- 
periment may, the comparative values of corn (stalk and ear) when 
field cured, for corn fodder, and when made into silage, for producing 
increase of live weight in cattle.” 

For this purpose eight yearling heifers, all thoroughbred Shorthorns 
except one, a grade Shorthorn, were used. 44 They were a thrifty and 
fairly even bunch, well adapted to the work in hand except possibly in 
age and consequent lack of size.” They were divided into two lots ; lot I, 
heifers 1 to 4, receiving field-cured corn fodder, and lot 2, heifers 5 toS, 
receiving silage, in addition to hay and grain, of which both lots received 
the same. For two weeks previous to the beginning of the experiment, 
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while the animals werebeeomingaceustomed to their quarters, they were 
given daily f> pounds of middlings each and one feed of both eorn fod- 
der and silage. 

The actual experiment continued from January 0 to March tfl, 1890, 
eighty-four days. During this time each pair of heifers received daily 
4 pounds of clover hay, and each heifer 0 pounds of crushed oats and 
all the silage or corn fodder it would eat, though with this full feeding 
more or less of the coarser parts of the silage or corn fodder were re- 
jected. From January 0 to January '10 (first peiiod) lot 1 received 
eorn fodder from Burrill and Whitmau silage eorn, and lot 2 silage 
from the same corn. From January JO to March 10 (second period) 
lot 1 was fed corn fodder from Burr’s White corn, and lot 2 silage 
from the same. From March 10 to March J1 (third period) both lots 
received corn fodder from Burr’s White corn, the supply of silage being 
exhausted. 

The corn of the fodder and silage fed during the first period was less 
mature than that fed during the second and third periods. The 
corn fodder, which had been cut and left standing in shocks in the 
field, was hauled from the field twice a week and cut up in the same 
manner as the green corn had been in preparing it for the silo. 

The animals were weighed daily throughout the experiment, and every 
precaution was used to have the* weights taken under similar conditions 
each day. ‘‘They ate with reasonable regularity, made good gains, and 
were throughout the test in the best of health. Vet the table of indi- 
vidual weights shows striking daily variations. An average increase 
of 25 pounds pm* animal in one (lay, and again a decrease of 20 pounds 
may be noted." It is apparent that a comparison of particular days 
might be misleading. For this reason it was decided to take the aver- 
age weight of five days preceding the beginning and ending of a given 
period in calculating the gain or loss for that period. The results are 
summarized in the following table: 

Corn fodder and ri lay e actually eaten, and observed gains in Uve weight for each period 
and during the entire erpenment. 


Lot l Com fodder. 


Lot 1 r Silage. 


days. 1 Total gain in weight 
Period II, 39 $ Total corn fodder or ailage 

day*. > Total gain in weight 

Period* I and 5 Total corn Judder or silage 
II. 63 days. \ Total gain in weight . . 


; No. i. 

No. 2. 

No. 3. 

No. 4. 

No. 5. 

No 6. 

No. 7. 

■ No. 8. 

i Mm. 

Lbs. 

Lb*. 

Lb*. 

Lb*. 

Lb*. 

Lb*. 

1 ' - 

! Lb*. 

i 104.00 

210. 5 

188. r» 

144. 7ft 

625 0 

572. 25 

610. 75 

400. 25 

40 8 

38.0 

58 . 0 

43.4 

56.2 

70.8 

, 72.7 

59.8 

347. 75 

370 0 

377 « 

270. 0 

076.75 

882. 25 

1156 0 

833. 75 

87.4 

80. 2 

72.2 

45 8 

60.8 

58. 0 

68.6 

54.6 

511.75 

580. 5 

565. 5 

414 75 

1601 75 

1454 5 

1775. 75 

1330. 0 

134. 2 

118.2 

130.2 

89.2 

126.0 

128. 8 

141. 3 

. 114.4 


Period 111,215 Total com fodder or *ilago 
day*. { Total gain in weight....... 

Total gain during experiment, 84 day a 


Lot I . Corn fodder. 


1 


Lot II . Corn fodder. 


171.5 ; llK). 25* 184.75! 152.7ft! 154.26 11)0.25! 188.25 161. 5 

12.4 18.2 23.0 ‘ " 


30. 6 i — 14' 

-1 -1 

1 *. : 

i 


30.0,- 7.4*. 31.2 

14f>. 6 


145.8 ! 136.4 153.3 ! 128.8 ! 112.0 158 8 ! 133.0 ! 


4 Low. 
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In estimating the water-free substance consumed by each animal it 
was assumed, during the first period, that the quantity eaten contained 
the same percentage of water as that rejected by the animals and weighed 
back. This was found to involve an error, as will be seen by reference 
to Mr. Farrington’s analyses beyond. In the second and third periods, 
therefore, the dry matter actually consumed was calculated by deter- 
mining the water-free substance in the feed given and in the rejected 
portion, and subtracting the latter from the former. “The percentage 
of waste in feeding both corn fodder and silage is less than is indicated 
by the percentage of fresh substance not eaten. ” The resul ts are tabu- 
lated herewith. 

Dnj matter (initially oaten pi r pound oj mm one in tin wciyht. 


Di'\ ma tt«<i t’oii- 
<sitim a tJ. 


A V4*rugi 


I Dry m&t- 
’ tf*I con- 
sumed 


lViioil I '>4 (In vh < L(,t 1 ttora 

i tnou 1, .<1 (lava , Lt>r ir>SlIagt . 

II, » .u,v» 5 \21 } • 

p w „„K . 11, ,,,s l };;;; 

period I IT 5 T '°* 1 Corn 1 wliler 

III, -J Hau* J lut n ( . orn Ut(hWr 

L Lot J • Corn foddi'r 

Total for peiiotlMl. II, III. 84 days. < Lot 1 1 . Sila<o> and eon 
l foddir 


, Daily av- 
i«*ra«:o per 

Tut ill lot 
p« noil 
ni t mu 

iiimi pm 
animal 
tin- ]>e 
i mil. 

pur pound 
ot in 
i*r« n"e in 
live 

| annual. 

mill 


Height. 

I*o it nih 

/Will/* 

Pound* 

Pound*. 

1 1 as 

270. 7 

40 (i 

5. s2 

12 *7 

308 » 

<U 9 

4.76 

: i:t 4 

r, >•> •> 

71 4 

7 31 

13 a 

nio *] 

IU 8 

8 f,0 

1 12. o - 

7‘»2 11 

1 IS 0 

6 72 

’ 13 ft 

SCI I 

127. 7 

0. 65 

; n a 

278 u 

23 3 

11.03 

i i:i 2 

27ii i; 

10. 0 

27 60 

12 8 

1,070.9 

HI :i 

7.58 

13 4 

1, 12.7 7 

137.7 

8. 17 


During the first period, twenty-four days, the heifers fed silage ate 
38.U pounds more of dry matter per animal than the lot fed corn fod- 
der: but they gained 18.3 pounds more in live weight each than the 
corn-fodder lot, making the amount of dry matter consumed per pound 
of increase in live weight nearly 1 pound less in the case of the silage 
lot. In the second period the advantage would seem to have beeu 
slightly in favor of the lot fed corn fodder, for they ate 18 pounds less of 
dry matter per animal, gained 8.0 pounds more in live weight each, and 
consumed 1.3 pounds less of dry matter for every pound of increase 
made than the lot fed silage. Taking the two periods together, how- 
ever, during the sixty-three days the silage-fed lot gained 9.0 pounds 
more in live weight, for which they ate 50 pounds more of dry matter 
per animal than the corn-fodder lot; the amount of dry matter cou- 
s umed per pound of increase in live weight averaged practically the 
same for both lots. 

During the third period the heifers previously fed corn fodder did 
better than those which had previously been fed silage, and which now 
received corn fodder. The latter fell off in weight considerably, there 
being in the case of two animals a total loss in live weight for the whole 
period. 
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How much of the observed increase or decrease in live weight is act- 
ually gain or loss in flesh and how much is due to changes in the weight 
of contents of the alimentary canal or to bodily disturbances caused by 
change in diet, it is impossible to say. According to 1 lie detailed tabular 
statemeut of the amounts of water drunk and in the food from February 
17 to March 2, the heifers fed silage had in all about 7 pounds more 
water daily than those fed com fodder. 

Taking the whole experiment into account, the total gain iu live 
weight of the two lots as shown by t ho scales was practically the same; 
but the heifers fed corn fodder required for every 100 pounds of in- 
crease 759 pounds of water-free substance; and the heifers wfliich 
were fed silage during the first two periods and corn fodder the third 
period required 81 7 pounds of water-free substance for every LOO pounds 
of increase. Thus the heifers fed silage during the first t wo periods and 
corn fodder the third required more dry matter to make a pound of in- 
crease than those fed corn fodder the whole time. In brief, as indi- 
cated by the scales, the gain iu weight per pound of dry matter of feed 
was in favor of the silage in the first period and of corn fodder in the 
second; so that at the end of the second period, the results with the two 
were about equal. In the third period, however, when the silage-fed 
lot changed to corn fodder, the difference was decidedly in favor of the 
corn- fodder- fed lot. 

For this apparent superiority of the corn fodder three possible ex- 
planations are suggested by the author. (1) As shown by analyses by 
Mr. Farrington (see beyond), the character of the protein in the corn 
had been changed in ensiling, so that the albuminoid protein had been 
reduced 58 per cent in the silage. (2) “About 7 pounds more water 
were consumed daily by each heifer fed silage than those fed corn fod- 
der.” The elimination of this by the excretory organs, including the 
skin (evaporation), may have been done at the expense of the energy of 
the food. (8) It may be that, as suggested by Weiske, the silage passes 
more rapidly through the bowels and is less completely digested. “ The 
relative digestibility of the field-cured and silage fodders, however, is 
still unsettled.” 

[It will be recalled that for the sixty-three days of the first two 
periods when silage was actually compared with corn fodder the fodder- 
fed lot gained 472 and the silage-fed lot 511 pounds, while the gain per 
pound of dry matter of food was practically the same; that is to say, 
the silage-fed animals ate more dry matter and gained proportionally iu 
weight. Hut in the third period of tw enty-one days the lot accustomed 
to corn fodder gained 93 pounds, while the lot changed from silage to 
fodder gained only 40 pounds. Whether and how far this apparent ad- 
vantage in favor of the corn fodder w as due to the inferior effect of 
silage, or to change of diet, or to differences in weight of contents of the 
alimentary canal which may occur even with the same diet, it is scarcely 
possible to say.] 
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Analyses of oohn fodder and silage. E. IJ. Farrington, M. 8, 
(pp. .'U5-3 19). — Those analyses were made in connection with the 
above-described feeding experiment with heifers. “ Duplicate samples 
of silage and of corn fodder were taken lor analysis at live and six differ- 
ent dates respectively ; also, samples of the refused corn fbdder and sil- 
age from the night- and morning feed at two different dates.” The analy- 
ses, including a comparison of the albuminoid and non-albuminoid pro- 
tein in the same, form an interest ing feature of the bulletin, and the 
averages of all the results obtained are given in the following table: 

I 1 >ry mai tei . 



Walei 

Ash. 

Ci udo 
libel 

Crude 
plot (Mil. 

Allmmi Non ullin , 
uouR ununids 

Ct udo 
fat 

Non ui< 

Oogenous 
ext ran. 

Corn fodder * 

f't'l Cent 

* Pei rent 

Per emt 

Per cent. 

Per rent. Per rent. 

Permit. 

Per cent. 

As i“d 

:<2 19 

13 

20. 00 

8 50 

7.87 0.63 

*t. 07 

63 2* 

Ke fused 

51.93 

8 20 

33 73 

« 19 

:> oo i 19 

2 20 

47 02 

Corn sil.uro : 








As led 

7J .10 

5. 5S 

21 70 

8 :n 

f» 37 2 04 

3 48 

60. 03 

Refused 

78. 32 

9. o;t 

34. s6 

8 37 

00 3 37 

1 53 

46 21 


Tin* corn fodder and silage notoat.cn, or refused l>> the animals, was piincipullj tin* 
coarser stalks ; a compui isnu of t lie war or- fret* substance shows that w bat w .u refused 
contained more watci. ash, and crmlo liber, but less nitrogcn-fico extract and crude 
fat than the original feeding stall'. The per cent of piotem i* consult'! ably less in I he 
refused than m the original corn fodder, w bile the silage left nnc.iti*ii contained nearly 
the same amount as the, original. This suggests thal eirhcr the nitrogenous constitu- 
ents are dilfused tlirougli the silage more evenly than in the corn fodder or that the 
animals ate r,he silage without selecting 01 picking over very much. 

Therolat»m of albuminoids to non-albuminoids i* nearly the same in tlie refused as 
iu the original silage, although quite dilferent in the two kinds of corn fodder. 

Especial attention is called to the importance of proper sampling and 
analyses are given of duplicate samples of corn fodder and silage, and 
the portions of the same rejected by animals, which show the vari 'tions 
in the composition of samples of different size. 

In the following table the digestible eoe flicients used are, for corn fod- 
der and silage, those given by Armsby :* for clover, hay, and oats, those 
given by Wolff. For explanation of the figures for potential energy 
(fuel value), see the bulletin, and Experiment Station Kecord, Yul. I, 
p. 26 K. 

Ithjwtibh nutrient * and potential energy in 100 pounds of material. 

Corn fod* Corn fmldei Corn ail Corn silage Clover • Crushed 
dec as fed refused, age as led. refused. hay. oats. 


Digestible mule protein . ..pounds . 

Digestible crude fiber do ... 

Digestible erude tat do.. . 

Digestible nou-nitrogenous extract, 
pounds 

2 S3 

0. 02 
1.65 ; 

29 18 , 

1.20 
12.27 , 

I) 86 1 

15 f,f» 

0.04 

3.61 

0 . 82 , 

10. OR 

0. 73 

4 53 

0. 28 ; 

16.61 

8. 14 

* 1. 63* 
37.07 I 

8.26 

3.04 

44.85 

Total digestible matin, pounds 

Nutritive ratio 

Potential energies; (’alone* 

42.98 ; 

1 16 

83 841 ' 

30.11 
i.2i ; 
.«8. 039 

16. 05 

1 17 , 

31 779 

12.15, 46.84 
H6 , Hi . 

23 261 , 01.018 . 

57, 05 
1:6,6 
1 16. 420 


* Pennsylvania Station, bulletin No. 9, 
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Value of pasturage and of grain ration with pasturag® 
for young cattle, G. K. Morrow, M. A. (pp. 310-325). — The ques- 
tions proposed were: (1 ) The value of pasture for young cattle. (2) The 
value of a graiu ration for young cattle on pasture. The observations 
here reported are based on two seasons’ experiments, in 1888 and 188b. 
The trials were on good, dark-colored prairie soil. The field used was a 
“ bine-grass' v pasture, with some white Hover, and had been in pasture 
for ten years. 

Series of 1 sss. — Eight young stem’s, varying in age from eight to four- 
teen months, were divided into two lots, as nearly equal in weight as 
possible. May 1 1 they were all turned out, lot 1 into a 3-acre pasture, 
receiving no other feed; and lot 2 into a 2-acre pasture, receiving, 
from May 28, in addition to the grass, a grain ration consisting of a 
mixture of 12 parts of corn, 10 of oats, and 5 of grain, and varying in 
amount from 3.3 to* pounds per animal daily. *• It was assumed that 
the steers receiving a liberal grain ration might safely have the acreage 
of pasture reduced one third, and the appearance of the two fields in- 
dicated that this assumption was fairly correcr/’ The steers were all 
taken from the pasture October 20, and were ted during the winter on 
grain, hay, ami corn silage. A table gives the weights of each lot, 
taken at intervals of two weeks, and the amounts of grain, hay, and 
silage fed each lot. The following season, issp, the eight steers were 
pastured together in a 10- acre field. 

Series of 1 ssu.— Six steers, pure or grade Shorthorn, varying in age 
from a little less than one year to twenty months, were divided into 
two lots of three each, and on May 20 placed in the two pastures used 
in 1SS8. Lot 8 was in the 3-aere field without grain, and lot 4 in the 
2 acre held, and, beginning with May 27, received, in addition to the 
pasture grass, from 5. t to 10 pounds of shelled corn, or its equivalent of 
corn on the ear, pet head per day. dune 10 two Poland-Cliina pigs were 
turned into the 2 acre field with lot 1 and received no other food than 
grass and the offal from the steers. The experiment continued through 
the season until November 25, though from October 11 both lots re- 
ceived corn. The amounts of corn fed to each lot, the weights of each 
lot at intervals of usually two weeks, and the calculated gains in weight 
are given in a table. 

(lain from pasture alone. — The periodical gains in live weight of the 
individual animals varied remarkably, especially in the case of those re- 
ceiving no grain. Thus, in 1888, lot 1 in the 3-acre pasture gained from 
May 14 to June 25, 400 pounds; during the next eight weeks only 70 
pounds; during the next six weeks, 200 pounds; and during the fol- 
lowing four weeks ending October 29 they lost 145 pounds. In 1880 
the three steers iu the same pasture (lot 3) gained from Augusts to 
August 19 (two weeks) 101 pounds, and during the two weeks follow- 
ing lost t pound in weight. The eight two-year-old steers used in the 
1888-89 experiment gained on the 10 acres of pasture from April 20 to 
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Jane 24 (eight weeks) 1,130 pounds, and during the thirteen weeks fol- 
lowing only 252 pouuds. “Some reasons for these variations are obvi- 
ous, but it is difficult to explain all of them. Except during October, 
1888, the pastures did not appear to be grazed unusually short at any 
time. In the earlier part of each season the supply of grass was appar- 
ently more than the cattle needed. It seems evident, however, that 
they were too heavily stocked, taking the seasons as a whole. In no 
case was there a satisfactory gain per animal for the summer’s graz- 
ing.” 

The results of trials in former years are cited where gains were made 
by yearling steers between May 1 and November l of from 225 to 420 
pounds each, and by 2-year ohl steers of from 280 to 466 pounds in the 
same length of time. “ The gains per acre of grass land were more 
satisfactory than the gains per animal. 1 ’ The 3 acre pasture supported 
in 1888 four steers, which from May 14 to October 1 made a total gain 
in weight of* 739 pounds, or 240 pounds per acre, and in 1889 three 
steers, which from May 20 to September 24 made a total gain of 617 
pounds, or 206 pounds per acre 1 . “ With cattle selling at a reasonable 
price any of these gains would give a good return for the use of the 
land; especially as pasturage is one of the least exhaustive uses to 
which we can put our lands.” 

Gain from pasture and grain . — The grain-fed steers made a more uni- 
form gain than those on pasture alone. In 1888 the four steers on the 
2 acres of grass with grain gained from May 14 to October 1 only 39 
pounds more than the four oil 3 acres of grass with no grain. “That 
is, there was a gain of 39 pounds in weight, a saving of 1 acre of pastur- 
age, and an undetermined increase in the value of the manure to offset 
the value of the 2,8(14 pounds of grain fed and the increase of labor made 
necessary by this feeding. Evidently the grain was fed at a loss in 
this ease.” In 1889 the steers receiving grain, on the same 2 acres of 
pasture, gained from May 27 to September 24, 130 pounds more than 
the three on the 3-acre pasture with no grain. The two pigs runuing 
with the grain-fed steers increased 129.5 pounds in weight during tins 
period. “ With beef and pork selling at average prices, this iuereasecl 
gain and the rental value of 1 acre of laud would about equal the, value 
of the corn fed. No considerable difference was found in the rate of 
gain in the two lots of steers in the autumn months when both were 
fed grain. In two cases the advantage was with the lots which had 
received no grain during the summer; in the third case the grain-fed 
steers made slightly larger gain in autumn thau those which had had 
pasture only.” 

Similar experiments are to be made in 1890. 

The questions to be solved are more complex than appears at first statement. Thus, 
evidently cattle with a grain ration will oat less grass; but how much lossf The 
droppings of the grain-fed cattle will l>e more valuable as manure; but how meek* 
moref Abetter result will bo secured if hogs follow the grain-fed cattle; btif 
what number t Aside from such questions us these, correct answers to which can net 
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be given in advance of repeated experiments, the obvious difficulties in mahing the 
results in one season apply to a season of a different character, or those from one past- 
ure apply to a different pasture, make the results of two years 7 trials only suggestive. 

The author suggests, however, the following conclusions, which, it is 
to be remembered, are based on existing conditions in Illinois: 

The results from two years’ trials indicate that a grain ration to young steers on 
good pasture is not usually protit able ; the val ue oi t he increase iu weight of the graiu- 
fed steers over that of those having grass only will rarely repay'" the cost of food and 
labor. The increased value of the animals from earlier maturity and better quality 
may make the graiu feeding profitable. Especially if the grain given be ungrouud 
is it essential to have pigs follow the cattle if a profit is to be had. The acreage of 
pasture may probably be safely decreased one third if the steers he given a full grain 
ration. An acre of good grass maj hi* expected to support a steer weighing from 800 
t-o 1,000 pounds, and enable it to make a moderate, gam during the summer. The ad- 
dition of grain or other food to the pasturage before the grass faild iti the autumn is 
clearly advisable. It is doubtful if at present in most parts of Illinois, cattle can 
be maintained or an increase of weight be secured at so low r a cost in any other way 
as by allowing them to get all their food during the best of the grazing season from 
good pastures, fully but not overstocked. 

Experiments in progress (pp. :JUG, :5^7), — In addition to the above 
reported tests, the bullet in contains a list of the experiments in progress 
at the station, references being given to the reports on these experi- 
ments already published. 

Illinois Station, Bulletin No. 10, August, 1890 (pp. 8). 

Investigations ok milk tests, E. II. Farrington, M. S.— The 
objects of the investigations were (l) to show the differences in the 
butter fat in milk from different rows and the consequent variations iti 
the value of cows to their owners, some being kept at a loss, others at 
a profit; (2) to show* that the weight of the milk brought to the cream- 
ery by a patron “is not the most accurate basis upon which to pay for 
the milk, since the butter fat, w hich alone is of value to the creamery, 
is not always proportionate to the quantity of milk*’: (3) a trial of some 
of the simple aud inexpensive methods of testing milk, and observa- 
tions on the accuracy of determinations by these metlipds. 

(1) The value of cows as dependent upon amount and composition of 
milh — To show the wide difference in the amounts of butter fat iu the 
milk of different cows and the importance to the farmer of knowing the 
quality of each cow’s milk, determinations were made of the percent- 
ages of fat in the milk of individual cows on three different farms. The 
results stated in a table represent a record of one milking from each of 
thirty -eight cows, which were from twenty months to fifteen years old 
and from fourteen to four hundred and twenty-six days from calving, 
and at the time of the test were on pasture feed. The breeds repre- 
sented were Holstein, Devon, Shorthorn, Jersey, Polled Angus, mostly 
grades, and natives. The percentages of fat ranged from 2.3 to 0 per 
cent, and the total fat from the milking ranged from 0.1 to 0.73 pounds* 
— 3 ' 
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Although the results are somewhat limited, it is stated that this is only 
the beginning of a work to be more extensively followed up. 

If wo compare Nos. % 3, 22, and 8 [the time since last calf being in each case two 
hundred ami forty days] we iiud that No. 2 produced twice as much butter fat as No. 
3, and nearly live and one half times as much butter fat as No. 8, and that No, 22 
produced seven and one halftimes as much butter fat as No. 8. 

Comparing No. 13 with No. 14 shows that nearly twice as much milk must be 
handled by the owner to get the same weight of butter fat from No. 11 as from No, 
13. Besides these extreme eases mentioued, cows can be found all along the line 
from veiy profitable fo very unprofitable. 

(2) Variations in the milk supplied to creameries bp different patrons.— 
Tests were made of the milk brought by one hundred and thirteen 
patrons to two creameries on I lie same day. The results, sta ted in a table, 
show the percentages of fat in the milk, the pounds of milk per pound 
of fat, pouudsof fat in the milk, and pounds of milk. The milk supplied 
by two patrons of creamery A contained 3 and 3.1 per cent of fat each, 
and that from seven patrons 4 to 1.4 per cent, “making a difference 
of 1.4 per cent between the highest and the lowest,” that is to say ‘-the 
richest milk was 47 per cent, richer than the poorest.” The pounds of 
milk per pound of fat, in the milk from fifty-live patrons, ranged from 
22.7 to 33.3 pounds and averaged 27.3 pounds. 

Equally striking illustrations could bo drawn from tho record of creamery B. 
Eighty per cent of the patrons supplied milk ranging from 3.2 to 3.^ p»«i omit of fat, 
buttle milk brought by one patron ran as low as 2.3 per cent, and that brought by 
another as high as 4.0 per cent of fat; that is, one contained just twice as much but- 
ter fat in 100 pounds of milk. If the richer milk is roeoived at $1 per 100 pounds, 
for tin poorer hut ">0 cents per 100 pounds should he paid. 

Trials of milk taxis . — The methods of Short, Cochran, Patrick, Fail- 
yer and Willard, and Carsons are briefly described, and the results of 
analyses by the first three as compared with those by the gravimetric 
(on sand and on paper) are tabulated. On the whole the comparison 
was very favorable for the quick methods, the results rarely being more 
thau 0.2 above or below the gravimetric, and the average difference, 
very small. The determinations of fat in buttermilk were somewhat 
less satisfactory than those in whole and skim-milk. Observations are 
given on the kinds and costofrc agents used, approximate time required 
for analyses and precautions necessary to accuracy. It is stated that 
with the. Cochran method a single determination could l*e made in a 
half hour, or twenty-four analyses in one and one. fourth hours, and at 
a cost of about one half cent for re agents per determination ; aud with 
the Patrick method a single determination in about twenty minutes, 
or six determinations in a half hour, the cost of chemicals at the fig- 
ures given being about 1 cent per determination. 

Outside of the correct graduation of the measnring parts of the apparatus, the ac- 
curacy of the results obtained by using such methods as these, depends, to a oontral- 
liug degree, on constant attention to such small details as measuring the fat in 
glass, and carcftilly and nniformly reading and recording the length of the fat afi... 
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nran. * * * The divisions on the tube that the fat occupies should be read after 
it has stood at least fifteen minutes in water at a temperature of J40 n Fah. (60 J C.). 

With Cochran's method a separation of the fat from buttermilk is nearly always 
obtained. The separatum by Patrick's process is greatly helped by boiling the milk 
and acid somewhat longer than usual, adding about f> cubic centimeters of ether 
when Iho mixture is cool, and then bringing it to a boil by heating gradually till the 
ether is all evaporated. 

Cochran’s and Patrick’s methods especially commend themselves by the rapidity 
and ease with which the details can be comprehended and a sample of milk analyzed 
by almost any careful person, though not accustomed to such work. With each 
method, directions for using it are given ; but any one wishing practical instruction 
in manipulation and use of the apparatus, um> find it to his advantage to visit the 
laboratory of this station, where an opportunity will he given him for instruction in 
the process. 


Iowa Station, Bulletin No. 10, August, 1890 (pp. 50). 

Oil R 1CUHTK1) AND KLIGUTKD WHEAT, OATS, AM) HAI1 LEV IN 1800, It. 
l\ Hpeek (pp. ;i!) 1-400). — An account of cereal crops grown at the 
station, with observations on rust, blight, ami yields, discussion of 
causes of the falling olVin yields during recent years, and recommenda- 
tions of crops to be substituted for those now grown in Iowa. 

In we sowed many kinds of oats, wheal, and barley, but all of rliom were so 
much injured by rust that tln\\ weie scan a «d> worih harvesting. In 1*89 vve sowed 
them again, and a considerable number ot them proved productive, and showed no 
signs of disease, while others mi tiered severely from mst, although the growing 
season was much more favorable lor such crops than the preceding one. In 1890 we 
discarded certain varieties which had proved unreliable and procured others that 
were promising. 

This year (1890) there were sown at the station thirty varieties of 
oats on March 2<>, and three on April 1 7 ; nine varieties of spriug wheat 
and eight of barley on March 20, 27, and 28. 

On many of the hottest days of June and July there were high, drying winds from 
the south and southwest, which were very unfavorable to all kinds of crops. All the 
varieties were severely injured by wet and blight, except French llvbrid and Velvet 
Chaff Blue Stem wheat, M.mshory harlev.and Improved American and Everett 
oats. The three varieties of oats sown April 17 su lie red more than the others. On 
July la 1 examined oat fields carefully on twenty-four farms in Story County, and 
found all of them more or less rusted ; hut the host oats were found where the seed- 
ing was done very early last spring iu unplowed corn-stalk fields with two-horse cul- 
tivators. 

Seven varieties of winter wheat were sown in the fall of 1889. 

No rust appeared on the winter wheats until about the 28th day of June, when 
they were so nearly ripe that it injured them but little. They were harvested on 
July d, when I estimated the yield of the Turkish wheat at 24, the Golden (‘rows at 
20, and the other kinds at from 12 to 15 bushels per acre. For the purpose of deter- 
mining what varieties are most productive, least liable to suffer from rust, or to be 
blown down anti injured by storms, ba\e grown a large number of kinds of oats, 
wheat, and barley, whore they wort' exposed to the same and very different surround- 
ing conditions for three years. From such experiments on the college farm, and uiauy 
others which I have conducted oa my own farm during the last twenty-live years, I 
have drawn conclusions which 1 wili give below with the facts on which they are 
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based. From 1850 until 1870, oats and spring wheat were injured hut little by f (logout 
diseases or insects, and it. was but seldom that they did not produce good crops; but* 
from the latter date until now tliey have been unreliable and unprofitable. The 
average yield of oats in Iowa for the last; ten years has been 5IJ bushels per acre and 
the average price has not exceeded ‘20 cents per bushel, which would give the farm- 
ers $(*>.60 for tlie product of each acre. Rut the general nilo in all parts of the State 
has been for renters to give one third of the oats after being threshed for the use of 
land, which would leave only $4.40 per acre for plow ing, seed oats, seeding, harvest- 
ing, stacking, aud threshing. As spring wheat has not paid any better than oats, it 
is not remarkable that many farms are moitgagod and that many farmers aro com* 
plaining of hard times. 

The decline in the yield of oats and wheat in Iowa is attributed to the 
destruction of the wild prairie grasses, which formerly shaded the soil 
aud kept it moist. 

Ry breaking up the prairies and stirring the soil frequently, we destroyed the in- 
numerable little clods, grass roots, and root spaces, which funned a sufficient number 
of channels for the free admission of w ater and siii . Instead of being shaded by a 
thick growth ol grass, as it was formerly, .i \eiy large share of the State consists now 
of bare, hard pastures, which are constantly absorbing the beat of the sun, during the 
day-time, to drive out the limited supplies of moisture which they do contain. 

When rains do come it is difficult for them to penetrate such soils, and the result 
is that a large part of the water runs off over the surface of the ground to the creeks 
and is lost . * * * It is useless for ns to talk about planting forests to increase the 

rain-tall, but if a majority of the farmers of Jowa and the adjoining States would bow 
clover on a large scale and plant bells of forest-trees to break the foiee of the winds, 
we would grow much better crops of wheat, oats, barley, etc., than we lia\e grown 
during the last twenty years. We should not forget, that wheat, oats, barlbv, etc., 
are never injured by rust w here then* are no great extremes of summer temperature 
and no severe spells of drought. (Mover should he sown not only for what it would 
do for our climate, and other crops, but because ihcie is more money in it tlian in any 
other crop which call be grown successfully m Iowa, except corn. Why not make 
clover one of our principal ciops, instead of oats, which have failed oftener than 
they lime proved profitable, on account of unfavorable climatic conditions? And 
why not substitute Maushiiry barley for oats 9 It. is coinpaiatively free from nist 
and blight in Iowa. It is very productive, has good, strong straw, fields more dollars’ 
worth of digestible nutrients per acre in all kinds of seasons than oats, and as a nurse 
crop for clover it is much bettei than oats or spring wheat. 

Calculations based on the amounts of digestible nutrients in different 
crops, and the average yields of these crops in Iowa, are given, to show 
the relatively high value of clover and barley. 

The article concludes with the following summary : 

From the frequent partial failures of our oat crops on account of rust, and the rapid 
deterioration of good vari< ties which wo have, imported fiom the best oat countries 
we can draw no othci conclusion than that, Iowa >s not a good oat State. The results 
of our experiments have proved conclusively — 

(1) That if we shall continue to grow oats, they should be sown as early in the 
spring as it is possible to cover them with cultivators, harrows, or seed drills; that 
the seed bed should be comparatively hard or compact (except 1 or 2 inches of soil 
on its surface ), and that only such varieties as the Kvcrett or t he Improved American 
should be used foi seed. 

(2) That no other kind of barley is as valuable as the Maushiiry; that, it should 
be sown very early, also; and that it is much more Tellable and profitable than any 
variety of oatr>. 
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<:i) That all varieties of spring wheat are unreliable in Iowa, ami nhouM he din- 
carded on account* of their liability to attacks of runt. 

XV© can not apeak positively in regard to wilder wheat ; hut the results of our exper- 
iments indicate that the hardiest varieties may he grown successfully on well-drained 
soils if they are mulched sufficiently to prevent the ground from thawing during the 
first warm spells in the spring. There is no better mulch than a dense growth of wheat 
blades, whie.li can he secured generally by sowing wheat about the 1st of Septem- 
ber in the northern half of the State, and a little later farther south. The Turkish 
and Golden Cross are the most reliable varieties of \\ inter wheat, which we have 
tested. 

Experiments with arsenites, U. 1\ Gillette, M. 8. (pp. 401- 
420). — This article is substantially the same as a paper read by the 
author before the Society for the Promotion of Agricultural Science, at 
Indianapolis, 1800. It includes a report on experiments made during 
the past two seasons, in which much attention was given to the finding 
of some method of applying the arse Elites u so as to prevent injury to 
foliage without lessening their effectiveness in destroying insect life.” 
There are also given results of experiments, the object, of which was to 
observe the relative injuries to foliage from applications of the arsenites 
when freshly mixtnl and when allowed to stand a few days before being 
applied; the effects of adding paste or soap to arsenical mixtures; the 
effects of sun, dew, and rain upon foliage treated with arsenical mixt- 
ures; whether or not it is practicable and safe to mix the arsenites with 
insecticides that kill by external contact, and the effects of combining 
the arsenites with fungicides. 

In these experiments more than one thousand applications were made, 
in most eases “ to a few carefully selected twigs, bearing perfect foliage, 
where every leaf could be thoroughly treated. Most of the applications 
have been made with a bellows-sprayer or atomizer/’ Among sources 
of error apt to be overlooked in calculating the results of such expeii- 
ments are noted the age of the leaves, injuries due to fungi, position 
and shape of the leaves, and effects of rain, dew, and sunlight. 

Comparative injuries to foliage from London purple , Paris green, and 
white arsenic, when freshly mired and applied in water . — Data for ex- 
perimehtson plum, apple, cherry, peach, alder, and poplar trees are re- 
corded in a table. 

It will he seen that in the proportion of l pound to 25 gallons the average injury 
from London purple has been 40, from Paris gieeu 37, and from arsenic S per cent. In 
the proportion of 1 pound to 50 gallons, Loudon purple has averaged ItO, Pails given 
ilO, and arsenic 1 per cent injury. In the proportion of 1 pound to 100 gallons, London, 
purple has averaged 15, Paris green 0 per cent, and white arsenic no injury. In the 
proportion of 1 pound to 200 gallons, London purple has averaged 7, Paris green a per 
cent, and white arsenic no injury. It will also he noticed that different trees vary 
greatly in their power to resist the action of these poisons. In my experiments, alder 
and poplar have not been seriously injured by applications as strong as 1 pound to 25 
gallons. Cherry has been less injured than apple, and apple leas than plum, while 
peach has heeu most susceptible of injury of any plant to which the poisons were 
applied, a pound to 200 gallons iu some cases destroying more than 50 per cent of the 
foliage. 

Perhaps the most surprising thing set forth in the table is that pure white arseulo 
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applied to tlio foliage of plum, apple, ami cherry haw in no cane done serious harm, 
unless stronger than 1 pound to 50 gallons, and the average injury to plum foliage, 
when applied in the proportion of 1 pound to 25 gallons, is less than 10 per cent. 

Attention is call ed to the fact that these results ilo not agree with 
those reported in Bullet in ]No. f> 3 of the Miehigan Statiou (See Ex- 
periment Station Record, Vol. I, p. 227). 

Increased injuries to foliage from allowing the nr sorites to remain in 
water for a time before being applied. — The tabulated data show that ill 
the ease of London purple the injuries were about the same as when 
this poison was applied in the ordinary way. “ The water from Pans 
green, which is hardly at all soluble, did but slight harm in any case. 
Arsenic water did very serious harm. As dilute as 1 pound to 200 gal- 
lons it destroyed 00 per cent of plum foliage, and 25 percent of cherry 
foliage.” 

Effects of adding paste to arsenites mixed in water. When treating 
plum-trees for the destruction of the plum eurculio, in the spring of 
1889,1 used one half ounce of Hour made in paste to each gallon of the 
mixture of Loudon purple in water. So much injury was done to the 
foliage that it was thought best to determine whether or not the paste 
was in any measure accountable for it. 1 ’ The results of applications 
made for this purpose, as recorded in a table, indicate that the addi- 
tion of paste materially increased the in jury to foliage. 

Soap added to arsenical mixtures. — 44 London purple, Paris green*, and 
white arsenic were also applied to foliage in water that had been made 
slightly soapy, and considerable evidence of increased injury, as the 
result, was obtained. The applications were not repeated, and final 
conclusions can not bo drawn/’ 

Uest time to apply arsenical mixtures. — As far as the experiments per- 
formed by the author are concerned, the time of day does not seeui to 
affect the result of the application of arsenites, and rains occurring 
soon after such applications only lessen the injury to foliage. 

Lime added to the arsenites to prerent injury to foliage . — The first experi- 
ment. in which milk of lime was added to the arsenical mixtures was 
made in the fall of 1889. The results were so encouraging tha t similar 
experiments were made this year, the results of which are recorded in 
two tables. 44 The applications were made upon the foliage of plum, 
apple, cherry, peach, alder, locust, poplar, grape, and squash.” The 
average percentages of injury from London purple and Baris green 
with and without lime were as follows: 


Proportion of ommite to water. 


London purple with lime 

Louoon purple without lime 

Pari* green with lime 

Pari** green without limo 
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In the ease of white arsenic an opposite effect was produced, " It 
will he seen by referring to the tabic that the white arsenic did from 
three to twenty times as much damage when combined with lime as 
when the lime was left out.” 

Tabular data are also given for experiments with London purple and 
Paris green combined with rosin, soap, Bordeaux mixture, sulphate of 
copper, and carbonate of copper, respectively. 

Goniiuniontt . — The author divides his inferences into two classes: (1) 
those which he regards as well proven by the experiments, and (2) those 
requiring further investigations. In the first class are the, following: 

(1) The oldest leaves aru most susceptible to injury from arsenical applications. 
They often turn yellow ami drop without showing the burnt, spotted appearance. 

( 2 ) Lews, and probably direct sunlight, increase, the injuries done by the arson i tea 
to foliage. 

('.{) Leaves kept perfectly dry can hardly l»e injured by the arsenites, even when 
they are applied very abundantly. 

(4) The only « fieri of a heavy rain or dashing shower following an applieatiou of 
one. of the arseniles is to lessen the injury to foliage. 

(."») When freshly mixed and applied, London purple is most and white arsenic is 
least injurious to foliage. 

((>) White arsenic in solution should not be used upon foliage without lirst, adding 
lime, Bordeaux mixture, or some other substance to prevent its injurious c fleets upon 
foliage. 

(7) While arsenic, if allowed to stand many days in water before being applied, 
will do far greater harm to foliage than if applied as soon as mixed. 

Lime added to London purple oi Pans green in water gieatlv lessens the injury 
that these poisons would otherwise do to foliage. 

(11) Lime added ton mixture of white arsenic in water w ill greatly ineiease tin* in- 
jury that this poison would otherwise do to foliage. If the arsenic is all m solution, 
the lime will Mien lessen the injury, as iti flu* eav of London purple or Paris green. 

(MM London purple (Paris green and white arsenic have not yet been tried) cam be 
used at least eight or ten times as strong without injury to foliage if applied in 
common Bordeaux mixture iustead of wate r. 

ill) The arsenites can not by any ordinary method be successfully mixed in a kero- 
sene emulsion. 

(12) London purple in sulphate-of-eopper solution does vastly more harm than 
when .applied in water only. 

The following are the doubtful conclusions : 

(1) Applications made in the heat of the day and in the blight sunlight do not in- 
jure foliage more than when applied in the eool of the day. 

(2) Leaves suffering from a fungous disease are more, susceptible to injury than are 
healthy leaves. 

W The arsenites mix readily in rosin compounds and do not seem to be more in- 
jurious to foliage than as ordinarily applied in w ater. 

(4) The arsenites in strong soapy mixtures do considerably more harm to foliage 
than when applied in water only. 

(5) The arsenites mix readily in carbouatc-of-coppcr solution and do not seem to do 
more harm than when applied in w ater only. 

Stocks fob the ohekby, plum, prune, and apricot, J. L. Rudd, 
M. E. (pp. 421-430). 

The cherry, — Attention is culled to the fact that though the Mahaleb 
Stock is exteusively used, practical fruit, growers hold the most diverse 
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views regarding its value. Experiments by the author are cited to 
show that there is no complete union of the cherry with this stock, 
especially iti the case of the varieties having colored juice. 

At present we are compelled to use the Mabnleb as a stock for some of the pale- 
juiced varieties that make a fairly good uuion with it, but we are arranging to secure 
a better root for all varieties, us the Mahaleb is not suited to all soils. On ordinary 
black prairie drift it soon perishes, and the tree dies if not rooted from the scion. 

Experience at the station is favorable to the Mazzard and Morello 
stocks, and the experimental use of the native stocks of the wild red 
cherry (Prunus pennsylvanica) and sand cherry (Prunus pumila) is ad- 
vised. 

The plum. — The Myrobalan or Cherry plum, Black Damns, and St. 
Julian stocks having proved unsatisfactory in the West, the use of the 
typical form of the native*, Prunus am ericas a is advised. This should 
be distinguished from the small red variety, which is worthless tor this 
purpose. 

The prunc.— u We have at least two valuable prunes. The Black 
prune of Russia is hardy enough to endure the most trying seasons in 
any part of the State, and the large and fine Hungarian prune will 
prove profitable in the southern half of the State. These also do best 
on our native plum stocks/’ 

The apricot — -“The Myrobalan and Sr. Julian stocks have been 
mainly used in propagating the named varieties of the Russian apri* 
cots, and the Chinese variety, known as Sbense in Iowa and Acme in 
Nebraska/’ Experiments at the station, however, indicate that these 
stocks do not unite with the apricot. ‘-Thus far our experience and 
observation favor the use of our native plum as a stock for the apricot. 
Our trees on this root arc yet young but the union is good and we be- 
lieve the trees will be durable/’ 

Stone fruits on their own roots . — Experiments with Russian cherry- 
trees now in progress at the station are referred to in support of the 
practice, widely adopted in Europe, of growing fruit-trees on their own 
roots. The methods of propagating fruit-trees from root cuttings are 
briefly described, 

A CHEMICAL STI'DY OF BLUE GRASS, C. M. WADE, B. S. (pp. 431- 
437). — Tn view of the fact that blue-grass is being largely grown in Iowa 
for pasturage, and hay a series of chemical analyses of this plant were 
made by the author on samples collected at different stages of growth 
from the college campus. The results are stated in a table. 

The conclusions wore : (1) that since the nitrogen- free extract and crude fiber 
increase from the first, and albuminoids diminish, the nutritive value of the grass Is 
highest when it is very young, and runs dowu rapidly as the grass develops; (Si) 
that until bloom the gain in dry matter and the growth of the plant counteract the 
loss in percent of nutritive constituents; (3) that after blooming tho grass loses 
value through au increase of fiber and a decrease of carbohydrates, which probably 
become fiber; hovve\er, it is believed that at this period the grass suffers more 
through a loss of digestibility and pal&tability. 
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Analyses of blue-grass hay by the author as compared with those 
of timothy, redtop, orchard grass, and “ low meadow hay,” compiled 
from reports of the Connecticut Station, show that the bine-grass hay 
analyzed was “ much richer in protein than the timothy or orchard grass, 
and somewhat richer than redtop and low meadow hays. It also has 
another advantage in containing several per cent less of the indigest- 
ible crude fiber. In nitrogen-free extract it does not differ from red- 
top, but is somewhat lower than timothy.” 

The best time to cut blue-grass for hay is considered to be “about 
the time of early bloom or shortly afterward, for at that time the total 
amount of nutrients has reached its maximum and the digestibility has 
not been seriously impaired by the stalks becoming hard and woody.” 

Corn fodder, It. I*. Speer, (pp. 438-440).— To impress upon farmers 
the wastefulness of the practice of leaving corn fodder in the field, 
which is common in the West, calculations are given to show that corn 
fodder is as valuable as a feeding stuff as timothy hay, and that the yield 
per acre of the former in Iowa is greater than that of the latter. “ We 
should also consider the facts that corn is well adapted to our climate 
and not liable to suffer from fungous diseases, while timothy crops are 
injured frequently by rust. Like timothy hay, corn fodder has a wide 
nutritive ratio and should be fed with wheat bran, oil-cake, or some- 
thing which is rich in albuminoids.” 

A “cheap, simple, and practical contrivance for loading and unload- 
ing corn fodder” is described and illustrated. -Its essential features are 
a post 0 or 7 feet long set up at the rear end of a hay rick, and a pole 
about 20 feet long, attached near its middle to the top of the post after 
the manner of the old fashioned well-sweep. 

Kansas Station, Bulletin Ho. 11, July, 1890 (pp. 14). 

Experiments with wheat (pp. 15-20).— “The experiments re- 
ported in this bulletin were planned and for the most part executed 
under the direction of Prof. E. M. Shelton, who resigned at the close 
of 1889.” The general wheat crop grown in a field of about 14 acres of 
the college farm in 1889-00 averaged 30 bushels per acre. The variety 
used was Zimmerman. 

Wheat continuously . — The yields are reported for a measured acre of 
upland, medium-heavy loam planted in wheat continuously for ten years 
(1880-90). The yield in 1890 was 22.9 bushels, which is about one half 
bushel greater than the average yield for the ten years, including two 
seasons when the wheat was winter-killed. 

Listed wheat . — A half acre of listed wheat iu 1890 yielded at the rate 
of 35J bushels per acre, while only 39 bushels per acre were produced 
on an adjoining drilled plat. In a previous experiment the listed wheat 
showed a tendency to lodge, but this was not the case this season, 
which was comparatively dry. 



220 


Wheat in rotation .— In the fall of 1889 twenty-five plaits of one tenth 
acre each were laid out on clay-loam soil and an experiment begun 
which included wheat in alternation with* oats, corn, and summer fal- 
low, and wheat continuously, with 20 tons of barn-yard manure yearly 
and without manure. Each part of the experiment was repeated live 
times on as many plats. Zimmerman was the variety of wheat used. 
The results of the first season are reported in a table. 4< They are of 
interest only as showing the intliienee. of the manure.’ 1 The yield per 
acre on the manured plats averaged ±0 bushels, while that oil the un- 
manured plats was do bushels, showing an increase of only 5 bushels 
from the use of 20 tons of barn-yard manure per acre. 

Wheat , test of varieties.— Tubulated and descriptive notes on 19 varie- 
ties of wheat which have been tested t wo years at the station. 

Of this list, those varieties which liaw averaged 30 or more bushels during the 
past two yours are the follow mg : (Jarrell 3 w f Zimmerman 33, Extra Early Oakley 31, 
auil lied May 30. 

The Curroll is so far ahead of all others as to he, strikingly conspicuous It shows 
plainly the merits of certain varieties o\ cr others, and points out indiieotl,\ the im- 
portance of testing and comparing varieties in order to learn which are the best 
yieldors, and to sift out the, unprofitable ones. Although the heads of the Currell 
were short ami slender, they had almost invariably three grains to a spikelet, and the 
grains were of uniform plumpness. 


Kansas Station, Bulletin No. 12, August, 1890 (pp. 27). 

PUELIMIN VUY EXPERIMENTS WITH EUNGICl DBS FOR STINKING 
SMUT OF WHEAT, W. A. IvKLLEUMAN. 1*11. !>., AND W. T. SWINGLE, 
B. 8. (pp. 27-51, illustrated). — This disease of w heat is brieliy described. 
u No exact counts have been made in fields in Kansas, but in our experi- 
mental plats, planted November, 18S9, with Kansas seed (untreated) the 
smut varied from (11 to S(J per cent." The growth of the fungi causing 
the disease, the mode of the infection of the host plant and the methods 
of prevention commonly employed are briefly described, with special 
mention of experiments with sulphate of ropper and with hot water by 
•1. L, Jensen, in Denmark. The two closely allied species of parasitic 
fungi causing the stinking smut are thus differentiated : 

The one species (apparently the commoner in the West) is known to botanists aa 
Tilletia J'alnin (B. iY 0.), Kelt roe!., and has rather regular sub-globoso to elliptical 
spores, which are nmoolh walled and ir> to ‘4*4 bv 1 r* to 40// in diameter. The other 
species, known as TilUtia tritici (Bjerkander), Winter, has regular globose spores, 
which have a wall marked with nut- like ruhjett, and arc 1(5 to *4(1// (mostly 17//) in diam- 
eter. 

Both species occur in Kansas and were found on the experimental 
plats at the station this year. These should be distinguished from the 
loose-smut fungus ( Ustitago tritici). 

The loose smut is not confined to the grains (as the stinking smuts are), but attacks 
the whole head and converts it into a loose powdery mass of spores held together by 
a few shreds and plates of tissue. Moreover, the spores of the fungus causing the 
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loose smut arc very much smaller and germinate in an entirely different manner from 
those of the two TiUetia* (stinking smuts), A full account of loose smut is given in 
the Report of the Kansas Station for 18*9, pp. 2f>l-2<>7. * * * The land used for 
the experiments reported in this bulletin was that, occupied in 1 h* 8 and 1889 by oat 
smut experiments [See Kansas Station, Bulletin No. 8, Annual Report for 1889, 
and Experiment Stntiou Record, Vol. I, p. ‘210], together with the land (adjoining 
the former on the east) occupied in 1889 by second year crossed corn (See Report 
of Kansas Station for 1889). The soil was a fairly good upland loam that had been 
miller cultivation and manured ( with stable manure) a few years before. [This field 
was divided into one hundred and two plats (as shown in a diagram), ranging in 
size from 30 to 220 square feet, and planted with smutted seed wheat, November 4, ft, 
and Sill, 1889.] Owing to the laic ness of the planting, the seed germinated tardily 
and the plants grew very slowly. By January they were only 1 to 2 inches high. 
It is probably due largely to thi* slow growth that the amount of smut was so large. 
For it is in the highest degree pinhahle that if the seedlings grow* very slowly their 
tissues remain liable to infection a longer time*. 

Fifty-one different methods of [renting the smut were tried oil as 
many different plats, the alternate plats remaining untreated. Lye, hot 
water, copper sulphate, Bordeaux mixture, eau celeste, sodium hypo- 
sulphite, potassium sulphide, arsenic, lime, salt, Castile soap, cistern 
water, chloroform, sulphurous oxide, carbon bisulphide, ether, ammo- 
nium hydrate, carbolic acid, sodium carbonate and bicarbonate, potas- 
sium bichromate, mercuric chloride, salicylic acid, and sodium sulphate 
were used in different forms and applied for different lengths of time. 
The results as indicated by the yields of smutted and sound grain on 
both the treated and untreated plats, are stated in a. table, and those on 
a number of plats are illustrated by a diagram. 

Three of these treatments, viz.: 

Copper sulphate ft per cent solution, twenty-four hours: Bordeaux mixture, thirty 
*ix; hours; potassium bichromate ft per cent solution, twenty horns, prevented all the 
Hin ii t , though all injured tin* stand of the wheat somewhat. However, in spite of 
this injury they increased the yield to Iwoor three times that of uni rented plats. 

Besides the above favorable treatments, six oi hers, vi/. : hot w ater 131 to 132* Kali., 
fifteen minutes, shimmed ; hot water 13*2 to 131 Fall., fifteen minutes; cup pci sulphate 
H per cent solution, twenty-four hours; copper sulphate 8 per cent solution, twenty- 
four hours, limed; Bordeaux mixiuic, half strength, tliiriy-six hours; copper sulphate 
on© half per cent solution, twenty-four hours, gave less lhau 1 per cent smutted 
heads, and from two to three times the amount of gram obtained from untreated 
plats. 

Plat 45, treated with a saturated solution of arsenic twenty -four hours, gave only 
1.09 percent of smutted heads and a >ield more than two ami one halftimes that of 
the adjacent untreated plats. The following treatments: sodium hyposulphite. 10 per 
cent solution, twenty-four hours, limed; potassium sulphide, 2 ounces to (5 gallons 
of water, twenty- four hours, limed ; arsenic and lime, mixture, of equal parts 
saturated solution of each, twenty-four hours; salt, saturated solution diluted one 
half, thirty -six hours, gave per cents of smut varying from 4.27 to 21.04. The yield 
exceeded that of the adjacent untreated plats two to two and one half times. The 
per cent of smut, though only a small fraction of that in untreated plats, reduces 
the value of the treatments. 

[The other treatments either produced little effect on the smut or were destructive 
to the grain. J 

Of all the treatments tested, the Jensen, or hot- water method, is probably the best 
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for general use, although hi our experiments it. did not. prevent all the smut. 
However, in the most favorable form, only ?» heads out of were smutted, and it 
is probable that these were accidental, since they grew from two hills on the edges 
of the plat. 

The Jensen treatment, which consists in immersing the seed for a few 
minutes in scalding water, was the only one which destroyed the smut 
and left a full stand and the highest yield, with one slight exception. 
This method is described in detail. 

The bulletin is illustrated with a plate showing smutted heads and 
sound and smutted grains of wheal. 


Kansas Station, Bulletin 3To. 13, August, 1890 (pp. 30). 

Experiments with oats, C. C. Georg-eson, M. S., and EL. M. 
Cottrell, M. S. (pp. 53-80). — The high temperature aud dry atmos- 
phere characteristic of Kansas during the growing season prevent large 
yields of oats, even under the most favorable conditions. “There is, 
therefore, all the more reason for instituting careful and far reaching 
experiments with this crop in order to ascertain, if possible, by what 
methods and from what varieties we may expect to obtain the best 
results.” 

The past season has been unusually dry, so that the yields of oats in 
the experiments reported in this bulletin are abnormally low. The fol- 
lowing series of experiments were undertaken : 

1. Methods of needing. (1) On plowed vs. un plowed land : (a) listing, (b) drilling, 
(c) cultivating, 0*) broadcasting on plowed land, (15) plowed under. 

2. Character of seed : (a) light, ( b ) common, (<•) heavy. 

S. Single variety rs. a mixture of varieties. 

4. Cultivation vs. no culture. 

5. Harvesting at different stages of ripeness : { a ) dough, (b) hard dough, (c) ripe. 

(>. Oats as a liay crop: (a) oats only, (/>) oats and Norghnui, («•) oats ami millet. 

7. Oats grown as single plants. 

8. Test of eighty- live varieties. 

All the experiments except the last were made on a dark clay-loam 
upland soil, which had beeu in corn the two previous years. Details 
are given in tables. 

(1) Methods of seeding . — These experiments were on twentieth -acre 
plats, five plats being used in each trial, with one exception. 

The following table shows the average yield of the several plats under each 
method of seeding, in bushels per acre : 


Methods of eeediug. 


Land plowed. 


Laud not plowed. 


Grain Straw ! ! Grai » ' Straw 

per acre, per acre. ; ; per acre. I per acre. . 


listed 

Drilled 

Cultivated in . 
Broadcasted . . 
Plowed under 


BtuMs. 
24. 75 * 

33. 50 | 
24. m i 

20. 50 j 
21.56 I 


Found*. 

8(18 

033 

090 

737 

830 


Pounds. 

35. 0 

28.0 
40.3 
24.9 
88.5 


liushtU ♦ . 
27. 15 1 
34.62 
20.56 


Founds , ; Pound#. 
855 1 8L6 

850; 24.8 

904 ! 83.0 
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In every ease the laud which had not been plowed gave the best yield. Counting 
the cost of plowing at $1.25 per acre and oats at 35 cents per bushel, there was an 
actual gain per acre by not plowing the laud of $2.09 iu the case of listed oats, $1.60 
for drilled, and $3 for those covered with cultivator. This indicates that oats prefer 
a moderately firm bed. In a loose soil, other things being equal, they run more to 
straw, apparently at the expense of the grain. 

The best yield was obtained on the drilled plats, viz., at the rate of 33.5 bushels 
per acre, the broadcasted coming next with 29.5 bushels, then the listed and culti- 
vated-iu following closely upon each other with 24f and 24$ bushels, respectively, the 
lightest yield being from the plats covered with the plow, w hich average only 2l| 
bushels per acre. 

That the drilled oats should outyield the broadcasted is contrary to the results 
generally obtained in farm practice, and it is probably due, in part at least, to the 
peculiarities of the implement used [the rollers of which pressed firmly upon the 
soil, making a firm bed at the bot tom of the drill, into which the need was dropped.] 
The soil in which the seed roots is thus pressed firm, which is opposite to the 
workings of the ordinary hoe drill, and in view of the preference which oats have 
for a firm bed, this circnrnstance may be the cause of the favorable results obtained 
by the use of this drill. 

(2) Character of the seed . — To throw' light on the influence that the character 
of the seed has on the crop, three grades of Red Winter oats w'ero selected, denomi- 
nated, according to their weight per bushel, as “light,” “common.” :t ml “ heavy,” 
Five one-twentieth-acre plats were devoted to each grade. * * * The “common 
seed” was taken from the oats as they came from the thresher, and weighed 28 
pounds to the struck bushel. The other two grades w ere obtained by running the 
“ common ” oats through a fanning mill, which separated them into five grades. Of 
these we used the lightest and the heaviest, w hich weighed, respectively, 19 pounds 
and 32 pounds to the struck bushel. [ The average weld in bushels per acre for each 
kind of seed was: “light,” 21$; “common,” 24; “ heavy,” 30.] 

This showing is interesting, although it proves only what is already well known. 
The heaviest seed yielded 6 bushels more per aero than the common seed oats taken 
(as is usually the case in practice) as they came from the thresher. On this basis 
the oat croji of Kansas could last year have been increased by 8,352,5*48 bushels if 
only selected heavy oats liad been sown, worth at the average price of the crop (16 
cents) $1,336,413, or twice that sum at the present price of oats. Select seed pays, 
and pays well. 

(3) Single variety rs. a mixture of varieties. — On the theory that varieties 
differ in their ueeds and powers to assimilate the. available nutrients from the soil it is 
often asserted that several varieties mixed together, with their roots feeding among 
each other, are supported better, and will make a larger growth on a given area 
than is possible with a single variety under the same conditions. 

To get light on this matter, Red Winter, Badger Queen, and Virginia 
Winter oats were sown on twentieth-acre plats as follows: u Four plats 
were given to each of the three varieties, four to a mixture of all three 
together, and four to a mixture of the Red Winter and Badger Queen. 
The plats were distributed among each other so as to equalize possible 
inequalities in the soil.” 

The yield of Virginia Winter was very light. The average yield per 
acre. of Red Winter and Badger Queen, grown singly aud iu mixture, 
were 29.3 and 31.2 bushels, or nearly 2 bushels in favor of the mixed 
seed. 44 The average of all three varieties grown singly is less than 21J 
bushels per acre (21.46), whereas the average of a mixture of the throe 
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is nearly 29 bushels per acre (28,8), giving us a gain of 64 (6.34) bushels 
per acre in favor of the mixture/ 

(4) Cultivation vs. ni culture.— Red Winter oats were used on twelve 
twentieth-ftele plats. “ In this case cult ivation occasioned a slight loss ; 
the plats which were not ^cultivated averaged 31.9 bushels per acre, 
while the harrowed and hoed plats yielded, respectively, 28.8 a iff! 28.2 
bushels per acre. The loosening of the soil with hoe and harrow no 
doubt injured the roots near the surface.’ 7 

(5) Har renting at different stages of ripening. — it is sometimes assorted 
that oats ought to he out ho fore they are fully ripe, the advocates of this practice 
maintaining that there is a Joss rather than a gain in the yield between the dough stage 
and ripeness. Another argument m fa\or of early rutting, to which every practical 
farmer will agree, i.s that oats cut before maturity are not so easily beaten out in 
handling. Fifteen plats were devoted to the investigation of this question. Five 
were harvested June 27, when the grain was in the ••dough,” live more June 30, 
when in the *‘hard dough’* and the remaining live, July ft, when hilly ripe. 

There was a slight hut coushuit increase in the yield from the dough state to ripe- 
ness, the “dough” series yielding 32.H, ** hard dough” 33, and the ripe series 33.2 
bushels per acre. (The weights per struck bushel of grain were 31.0, 31 . h, and 33 
pounds, respectively. J Thus there is no gain, but on the contrary a slight- loss, by 
cutting them befoie they are ripe. On the other hand, there iN a loss of weight in 
the straw' with increased ripeness. This factor is, of course, subject to greater tliiet.ua- 
tioua than the grain, and in this ease the figures giving the weight of straw may, 
therefore, not ho of much value. It is evident that the more fully if is ripened the 
less water does it contain, and it is equally evident that the straw will make better 
fodder if cut before the starch and other carbonaceous bodies in the enlin change to 
woody fiber in the process of maturing. The facts obtained indicate that if the straw 
is depended on for feed the oats should be cut carl.v ; but. if the gram alone is wanted 
they should he allowed to mature. This is emphasized by the increased weight per 
struck bushel of the ripe grain. 

(6) Oats Ji)V forage. — This experiment was undertaken \\ it h a view to obtain 
some definite data in regard to the amount of forage which may be obtained from 
oats on this soil, when these ;.re sown thickly and harvested green, i. e. soon after 
the formation of the seed. Twelve plain of one twentieth acre each were seeded 
April ft, a rather late date for the beat results. Six plats were seeded with 4 bushels 
per acre, and the remaining six plats with bushels of oats and half a bushel of 
either sorghum or millet. 

The Virginia Winter oats were a failure in this as in the oilier experi- 
ments of this seasou, and the sorghum and millet did not make a 
satisfactory growth. “The Tied Winter oats yielded 14 tons good hay 
per acre in three months from seeding, which is a very fair crop for 
this season.” 

(7) Oats grown as single plants.— The objects were to observe the 
growth of single plants and compare the grain with that gro.wu in the 
ordinary way. As the experiments were spoiled by drought they are 
not reported in full. 

(8) Tests of variet /^.--Descriptive notes and tabulated data for eighty- 
five varieties. The highest yields were 50 bushels per acre, with White 
Eureka, and 45 bushels each with Pedigree Bed Rust Proof, Colorado 
Yellow, Probsteier, and Red Georgia. 
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Kentucky Station, Bulletin No. 28, Hay, 1880 (pp. 13). 

Experiments with fertilizers on tohaooo, M. A.Scovell, M. 
8.— The object of the experiments was to study the questions as to (1) 
the j^fect of leading elements of plant food on the production of tobacco ; 
(2) whether commercial fertilizers can be profitably used m raising 
tobacco on our soils ; and (3) the forms ami amounts in which nitrogen 
and potash should be applied for this crop. The soil used was a “blue- 
grass” soil, derived from the lower Silurian limestone, rich in phospho- 
ric acid, and considciably worn, having been in cultivation for many 
years. “The year previous to that in which the experiments with 
tobacco were made it was in oats. The land had never been fertilized 
except in the spring of 18 .n 8, when loo pounds each of acul black [dis- 
solved bone-black |, muriate of potash, and nitrate of soda were mixed 
and sowed broadcast. ” 

The effects of nitrogen , phosphoric acid, and potash on the production of 
tobacco . — Two series of experiments were made with similar purpose* 
The fertilizers used in both were the same as those recommended for 
soil tests at the conference of representatives of experiment stations in 
Washington, and printed in Circular So. 7 ofthisOOicc, except that sul- 
phate of potash was used in place of muriate. Nitrate of soda HSO 
pounds, dissolved bone-black 320 pounds, and sulphate of potash 1(10 
pounds per acre, were used singly, two by two, and all together on seven 
different plats, two plats remaining uumanured. The size of the plats 
was in experiment No. I, one twentieth of an acre each : in No. 2 one 
fortieth of an acre. The fertilizers were applied broadcast just previous 
to setting the plants, which in both experiments were placed 22 inches 
apart in rows 3 feet wide. Tables give the total yields from the nine 
different plats in both experiments, carefully giaded to “bright,” “red,” 
“lugs,” “tips,” and “trash.” The largest total yield, and the best gen- 
eral yield, as far as quality was concerned, was, in the first experiment, 
w ith the complete fertilizer consisting of dissolved bone-black, sulphate 
of potash, and nitrate of soda, and in the second experiment with 
nitrate of soda. In both experiments the plats receiving nitrate of soda 
produced the largest yields of any plat on which a single ingredient 
was used; and the best general yield with any combination of two 
ingredients was with sulphate of potash and nitrate of soda. In both 
experiments the lowest yield, where fertilizers were applied, was where 
nitrate of soda and dissolved bone-black were used together, and the 
quality of the tobacco on these plants was little if any better and 
contained a higher percentage of “trash” than that from the uumanured 
plats. The yield with dissolved bone-black was in both instances the 
lowest of those where single ingredients were used, in general the 
application of fertilizers materially improved the quality of the tobacco. 

Mmntial results . — I n estimating the values of the crops from the two 
experiments just described the 4 4 bright ” and “ red * leaf were calculated 
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at 15, “lugs” at 6, “tips” at 8, and “trash” at 2 cents per pound* A 
table shows the results obtained, averaging the yields from the two 
experiments. In every instance where fertilizers were applied, except 
with the combination of nitrate of soda and dissolved bone-black, there 
was an increase over the crops from the unmanured plats. Tfjbis in- 
crease calculated for 1 acre amounted to from $10.70 to $107.70. The 
best financial result was with the complete fertilizer; the second best 
with a combination of sulphate of potash and nitrate of soda; and the 
largest profit with any single ingredient, with nitrate of soda. A finan- 
cial loss followed the use of nitrate of soda and dissolved bone-black in 
combination; and the smallest profit was with dissolved bone-black used 
alone. 

In what form should nitrogen he applied f — On one of three plats nitrate 
of soda was applied at the rate of 100 pounds, on another sulphate of 
ammonia 120 pounds, and on another cotton-seed meal 310 pounds per 
acre, these different quantities furnishing the same amounts of nitrogen. 
The nitrogenous fertilizer was in each case combined with sulphate of 
potash 160 pounds, and dissolved bone-black 320 pounds per acre. From 
the table giving the yield of graded tobacco from each plat it would 
appear that a better quality and larger yield were produced with the 
combiuation containing nitrate of soda than with either of the other 
nitrogenous materials. 

In what form should potash be applied . — Sulphate and muriate of pot- 
ash, each at the rate of 10O pounds and of 320 pounds per acre, were 
compared on four plats, the potash salt being in each case mixed with 
160 pounds of nitrate of soda and 320 pounds of dissolved bone-black 
per acre. Tlie total yield of tobacco was in both trials considerably 
larger where muriate of potash was used, and the tabular statement of 
the graded crops seems to indicate that, contrary to the general belief, 
the quality of the product was also superior where muriate was applied. 
Thus, calculated on the basis of valuation given above, in the first trial 
the yield with muriate was worth per acre $227.00, and with sulphate 
$213.80; and in the second trial, with muriate, $212.00, and with sul- 
phate $154.10. 

Amount of nitrogen required per acre . — Six plats were used. Nitrate 
of soda at the rate of 160 pounds per acre, sulphate of ammonia 120 
pounds per acre, and cotton seed meal 340 pounds per acre in three 
cases and double the.se amounts in three other cases, were added to a 
mixture of sulphate of potash 160 pounds and dissolved bone-black 320 
pounds per acre. “From the results obtained it would seem that 100 
pounds of nitrate of soda or 340 pounds of cotton seed meal would fur- 
nish nitrogen in sufficient quantities for the crop, while it would take 
rather more than 120 pounds of sulphate of amtnouia.” 

Amount of potash fertilizer required per acre .— The four pJats used in 
the experiment to determine what form of potash should be appliedj 
Fere also used to answer this question* 
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“ It would appear from these results that rather more thau 160 pounds 
of either sulphate or muriate of potash would be benottcial to the 
tobacco crop.” 

The author’s conclusions from the year’s experience are : 

(1) That, commercial fertilizer* materially increase tlio yield and improve the 
quality of Burley tobacco. 

('4) That the increase in obtained whether potash, phosphoric acid or nitrogen are 
used separately or in various combinations. 

(3) That potash and nitrogen m combination scorn to be required to produce the 
best results. 

(4) That there is a handsome proli! by using fertilizers in the best combi nations. 

(5) That the effect, was [nearly | the same, whether potash was us.ui in the form of 
muriate or sulphate. 

(6) That nitrogen m the form of nitrate of soda seemed to produce the best results 
as to quality. 

Kentucky Station, Bulletin No. 29, July, 1890 (pp. 18). 

OoMMEiioiAX PKimuzBiitt, M. A. HhovulIi, M. 8.—' This contains 
popular accounts of common fertilizing materials, explanations of fer- 
tilizer analyses and valuations, brief directions regarding the applica- 
tion of fertilizers, and the tabulated results of analyses of ten brands 
of raw-bone manures, and fifty -four brands of complete fertilizers, su- 
perphosphates, etc. 

Kentucky Station, Bulletin No. 30, August, 1890 (pp. 20). 

Expkuimexts with wheat, M. A. Shovell, M. S m and O. Xu 
Grims (pp. ,1-10). — These were a continuation of the experiments 
reported in Bulletin No. LM of this station (See Experiment Station 
Record, Vol. I, p. if IS). They included tests of varieties, methods of 
seeding and fertilizers, and were conducted on the station farm, which 
is in the Blue-Grass region, and lias a light clay subsoil, retentive, and 
without proper drainage. The farm is, there lore, not especially adapted 
to wheat. 

Test of varieties (pp. 3-7).— A tabular record of tests of twenty-nine 
varieties is given, including data for the season of growth, theyields per 
acre of grain and straw in 1890, and the yields of grain per acre in 1889 
and 1890. The plats used comprised one fiftieth of an acre each. “A se- 
vere freeze ou March 0 seriously damaged the crop. Home of the varie- 
ties, as Extra Early Oakley, were almost entirely destroyed. * * * 
From the two years’ results it would appear that German Emperor and 
Hunter’s White are especially worthy of trial by fanners, while many 
others are almost equally as good.” 

Methods of seeding (pp. 7, 8).— A brief tabular record for the second of 
a aeries of experiments with different, methods of seeding. The season 
was of soph a character as to render the experiment inconclusive. 

13153 — Fo. 5 1 
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Field experiment# with fertilizer # on wheat (pp* 8-11).-— The general 
plan of this experiment was the same as that oil the same field last year* 
Dissolved bone-black, “acid black ” (220 pounds per acre), muriate of 
potash (LOO pounds), dried blood (100 pounds), singly, two by two, and 
all three together, were compared with each other and with cotton -seed- 
hull ashes (400 pounds) on one plat, two plats being left; umnauured* 
The results as given in a table are similar to those oflast year and indi- 
cate that “this soil did not need fertilizers for wheat.” 

Co operative experiment# (pp. J2-1B). — Brief reports are given from a 
number of farmers who tested varieties of wheat and the effects of fer- 
tilizers sent them by the station. 

A new wheat ely, II. (i akwan (pp. 10-20, illustrated). — The author 
thinks that he has identified as Omni s rariabili s 1 Loew,, a small fly 
which he found in a grub state infesting wheat in Fayette County, 
Kentucky. 

In struct lire and habit., as far a* l have observed the latter, it proves so like tlie 
European species that il might peihaps be appropriately named the American frit fiy. 
It was common last, fall on .voting wheat and especially scrim that growing whore the 
wheat shocks had stood in the summer. The central blades of infested plants generally 
have the central leaf de.ul and brown, and when the green outer blades are stripped 
off the cavity within them is found to contain mils the dead tissue of the plant, and 
refuse in which the author of the injury— a small yellowish white grnh— generally 
occurs. 

The iihsect in its different stages is described and illustrated. It was 
observed most abundantly on volunteer plants, which should be de- 
stroyed in the fall and winter on account of this and other pests which 
they harbor. 

Maryland Station, Bulletin No. 6, September, 1889 (pp. 79). 

i*. 

Commercial fertilizers, H. E. alvord, O. E., and H. J. Pat- 
terson, B. 3. (pp. 71-117). — In the introduction il is stated that “Mary- 
land is more deeply concerned in the subject of commercial fertilizers 
than any other State in the Union.” 

Toil veto ago the farmers of Maryland wore paying nearly $3,000,000 ($2,838,465) 
for fertilizers. This enormous expenditure was exceeded by only two States— Pen u- 
sylvania, with 200,000 farms, and Georgia, with 140,000 farms— while Maryland had 
only 40,000 farms. Maryland spent in 1^79 over $70 for manures, for every farm within 
her bordcis; no other .State averaged $50 per farm, ami but one even half as much as 
Maryland, This State paid out. Hf> ecu Is for fertilizers for every acieof improved laud 
infarms; New Jersey alone approached this amount. Bui tbo worst showing was the 
relation of expenditures for fertilizers to the total annual income from the farms ; lot 
every $100 received in Maryland during the last census year for agricultural products 
of every description, $9.^1 was expended for commercial fertilizers— almost a tenth 
part of the entire income of the farmers of the State. 

This expenditure is uo doubt relatively less at the present time ill 
Maryland and the other States thau it was ten years ago, but it i$ etity 
a heavy tax on agriculture. More thau forty years -ago the Maryland 
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legislature authorised the appointment of a State agricultural chemist. 
His reports contain much valuable information relative to the use of 
fertilisers, but since these publications are not available at present a 
compilation of general facts on this subject lias been made in this bul- 
letin. A brief history is given of the introduction of commercial fertil- 
izers; the composition of soil a and plants, the way in which fertilizers 
become available as plant food, the important elements of plant food, 
and the principal fertilizing materials ami their sources are explained; 
the average composition of fertilizing materials is stated in a fable com- 
piled mainly from the reports of the Massachusetts State Station; ad- 
vice is given regarding the selection, purchases ami use of fertilizers; 
the relative advantages of home-mixed and factory fertilizers are dis- 
cussed; directions and formulas lor home mixing are given; the com- 
position often common farm crops is compared with that of ten brands 
of commercial fertilizers, by means of a table and diagram ; the question 
whether the continuous application of phosphoric acid injures the land 
by making it sour is discussed at considerable length ; the advantages 
of laws for fertilizer inspection, the history of such legislation in Mary- 
land, and the State law now in force are explained; and the full text 
of the law, which was approved April 18110 , is given. 

/fontr lnwinq, — Tins lms been strongly advocate! urn! is considerably practiced. 
nmiii' of its advantages lire the following : Tint Imiut gcN exactly what lit* prefers to 
us* , in the way of fertilizing muteimU: lie w y perhaps > *mer of getting unadulter- 
ated art teles than if mixed good* were bought ; the id, ml food can be found in concen- 
trated form, and expense and labor saved in freight and hauling to the farm; the cost 
of the factory work Heaved, or rather replaced bv the farm labor ; the houie-mixed fer- 
tilizer eau be varied in composition, in any quantity, to suit the wants of a particular 
field or crop, On a tight barn floor, or on an earth floor under cover if smooth, hard, 
ami dry, diflerent fertilizing materials can be mixed just ns well as at- the factory, if 
time iitid care are given to the work. The tools needed are platform scales, a shovel, 
and an iron hand rake, or light hoc; sometimes a sand screen K useful also. The re- 
ducing of hones and rock phosphate to superphosphate on the farm has been recom- 
mended, but this is very questionable advice. The process is not. so simple as is rep- 
resented, and concentrated sulphuric acid, or oil of vitriol, which must be bought, 
transported, and used in considerable quantity, is a decidedly dangerous thing to 
handle for persons unfamiliar with it. Home mixing hail better stop short of super- 
phosphate making, and be confined to the compounding of materials needing no fur- 
ther chemical treatment. The mechanical part of it alone is comparatively simple. 

Factory fertilizers, on the other hand, are generally, as a matter of fact, more oven 
in composition and much hotter in mechanical condition than where the same in- 
gredients are mixed on the farm. At the factory the work is usually done with the 
aid of specially devised and labor-saving machinery, managed by skilled and ex- 
perienced workmen. Add to these advantages the economy of handling large quan- 
tities at a time, aud it is probably true, as claimed, that the manufacturer can do the 
work at less cost, bags included, than the farmer who employs the cheapest of day 
labor. Moreover, if cheap hand-labor is used for this work, unless closely supervised, 
at additional cost, the home mixing is liable to be very poorly done. Where factory 
fertilizers are bought, the price should be from $2.50 lo $1 per ton more than the nn- 
mixed ingredients of which they are made, in the same market; this represents the 
average coat of mixing and ro-baggiug. 

BoW'ikade superphosphate*-*-] Ik is at tiroes convenient to redooe to a condition suit- 
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able for use as a fertilizer tbe animal bones which accumulate about a farm, or may 
bo bought cheaply at a neighboring village. A simple method of doing this without 
the use of acid is as follows : Crush the bones as thoroughly as possible and provide 
a barrel of fresh -burned lime aud three barrels of strong, util cached bard wood ashes 
for every barrel of crushed houe. Uno as a base, or mixing hearth, a tight door, ora 
level layer of loamy soil about H inches thick. Upon this spread a barrel of 
ashes, in a similar layer. Then, in a thinner* layer, half a barrel of bone; scat- 
ter through the hone, to til 1 the spaces, and spread upon it half a barrel of 
lime, pulverized, but not. slaked. On this spread a second barrel of ashes. Wet 
this pile gradually with a sprinkler, using about 10 gallons of water, or enough to 
moisten all, but have none run out. Add in like manner a half barrel of bone, a 
half barrel oflime, a barrel of a dies, and lft gallons more of water. Over all scatter 
about 1 bushel of land plaster, a id cover tho entire pile with dry loam. Examine 
the pile once a week, and add water, if needed, to keep all moist, but not wot. Ill 
four or live weeks shovel over and thoroughly mix, moisten, and pile again, cover 
with soil and a little more plaster, and leave two or three weeks longer. If pieces of 
bone then remain undeeouiposed, si f i them out to use ill next compost, or add more 
quicklime and ashes and give thither time. 

Continuous use of phosphoric acid . — The lesson taught by the facts and 
considerations given in the bulletin seems to be — 

To keep on using phosphates, and acid phosphates, in generous quantity without ap- 
prehension. Yet, ifpUo.spkat.es are largely used through a series of years, the time 
may come when the soil holds not. only a. surplus of phosphoric acid, but so much as 
to be superfluous. This will bo plainly shown in practice by the failure of further 
applications of phosphate to produce an effect. If this condition is reached it should 
be promptly observed ; then phosphate* applications sin it U1 li > entiicly omitted for a 
time. And potash, lime, and very likely nitrogen, will thou prove profitable, to make 
more available and effective the surplus store of phosphoric acid. 

A single 1'tioof investigation now in process but farfr >m conclusive, indicates that 
the long-continued use of acid phosphates upon light, sandy lands may be injurious 
by changing the physical character of the soil, rendering it looser and more sandy. 
It. may be that s »mo qualification of the foregoing statements will become necessary, 
bill present knowledge of the subject justifies only this brief allusion to il«< The 
whole field of soil physics is comparatively unexplored, but is receiving more and 
more attention. From studies in that line much may be expected of practical value, 
bearing directly upon tillage and the application of manures and fertilizers. 

Digest of Maryland fertilizer lair of 18!N». — The term commercial fer- 
tilizer is made to include any article, substance, or mixture for mauurial 
purposes, of which the selling price shall be more than $10 per ton. 
Every inspector, maim faeturer, manipulator, dealer, or agent is required 
to take out a license, issued from the 1st of May of each year, for the 
sale of fertilizers, the license fee being $.i for the first 100 tons or less, 
and $3 for each additional 100 tons. In case more than the amount al- 
lowed for by the license is sold, $5 is to be paid for each 1(H) tons of tbe 
excess. 

Every package or lot of fertilizer most be uccoinjianied by a state- 
ment showing the net pounds of fertilizer in the package or lot ; the 
name under which the fertilizer is sold ; tho name and address of the 
importer, manufacturer, or manipulator; the place of inanufecture of 
manipulation ; and a chemical analysis statiug only the minimum per 
cent of nitrogen or its equivalent in available ammonia, potash soluble in 
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distilled water, and available phosphoric acid which the fertilizer con- 
tains. Each importer, manufacturer, or manipulator is required to send 
a sealed sample of not less than 2 pounds of each brand of fertilizer to 
the Maryland Agricultural College. Failure to comply with these pro- 
visions of the law is punisbabl^by a fine of $100for the first offense and 
$200 for each subsequent offense. All sellers of fertilizers are required 
to send lists of the brands they have for sale to the college under pen- 
alty of $25 for the first failure so to do and $50 for each subsequent 
offense. The college is required to analyze free of charge all samples 
of fertilizers sent to it by purchasers and to procure and analyze samples 
of all brands sold in the State each year. The reports of these analyses 
must bo accompanied by commercial valuations. These analyses are 
to be paid for out of the fund accruing from fees for fertilizer licenses, 
but the college is not to receive mow than $3,000 for this purpose in a 
a single year. In case of fraud committed by the seller, the purchaser 
may recover an amount equal to the purchase money and costs of the 
suit. For adulteration or misbranding of fertilizers the penalty is fine 
and imprisonment, not to exceed $200 for the former and six months 
for the latter. 

Massachusetts State Station, Bulletin No. 37, July, 1890 (pp. 16). 

Meteorology (p. lb — Summary for the four months ending June 
30, 1890. 

Feeding experiment** with lambs, (J. A. Goessmann, Til 1 ). (pp. 
1-8), —These experiments are the first of a series devised for the pur- 
pose of ascertaining the cost of feed when fattening lambs for the meat 
market by means of winter fodder rations. Six lambs, five I lamp* 
shire Down and one Merino, all grades— three ewes and three wethers — 
were divided into two lots of three animals each to compare the relative 
financial effects of wide and narrow rations. The experiment with lot l, 
which had the more nitrogenous ration, continued from September 5 
to February 4, one hundred and fifty -two days; and that with lot 2, 
which had the wider ration (containing less protein and more carbohy- 
drates than that of lot I), from September 5 to March 18, one hundred 
and niuety-four days, the lower rate of increase in the weight of the 
animals and the condition of the. local markets causing the extension of 
the test in the latter case. For ten days preceding the trial both lots 
were fed rowen hay exclusively. Deginniug September 16 both lots 
received alike the coarse fodder consisting of rowen hay, silage, or 
roweu and silage together, and iu addition grain, consisting in the 
case of lot 1, of a mixture of wheat bran and gluten meal in different 
proportions and amounts in different periods, the nutritive ratio of the 
rations varying from 1:4.5 to 1:5.5; ami in the case of lot 2, during the 
same one huiulred and fifty-two days, of a mixture of corn meal, wheat 
t)ran, am! gluten meal, the nutritive ratio of the rations varying from 
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1 : G.99 to 1:7.3. From February A to March 18 lot, 2 was foil rations 
having a nutritive ratio of 1 : 5.7. 

The quantity of food, details regarding which will be slated in the 
next annual report of the station, was regulated by the appetite of each 
animal. The dressed mutton was sold at 11 cents per pound, the wool 
at 22 cents per pound, and the pelts at 12 A cents each. A tabulated 
statement of the live weight and wool produced by each lot during the 
experiment, and the financial results follows: 


Lot l, 152 da vb 

Lot 2, 1«4 da.VM 



The cost of feeding is based on rowen at #15, coin silage at #2.75, 
corn meal at #10, wheat bran at #17, and gluten meal at #23 per ton. 

In estimating the value of the manure it was assumed that 80 per cent 
of the valuable fertilizing ingredients of the food would be recovered 
in the manure, and these ingredients were reckoned at prices paid for 
them in commercial fertilizers. Slice p are known to produce one of 
the best home made manures/’ 

The figures show that lot 2 on the wider ration did so poorly for one 
hundred and fifty -two days that even with a narrower ration during 
about forty days more their total increase in live weight was less, the 
per cent of shrinkage in slaughtering was larger, and the amount of 
wool produced practically the same, as compared with lot 1 in one 
hundred and fifty two days of feeding on the richer ration. 

Among the conclusions drawn by the author from the experiment are: 

(1) that for the fattening of lambs a ration rich in digestible nitrogen* 
ous constituents was dearly superior ; (2) that u corn silage as a sub- 
stitute in part for rowen gave very satisfactory results”; (3) that the 
profit was derived from the value of the manure, which is calculated to 
be for lot J, #5.07 (profit $5.70), and for lot 2, $4.40 (profit $3.08). 

Analyses of feeling sti-ffs and fehtimzeks, O. A. Goess. 
MANN, Ph. D, (pp. 0, 10).— This includes analyses of wheat middlings, 
oat feed, and gluten meal, with determinations of fertilizing ingredients* f 
and analyses of wood ashes, dry ground fish, ground bones, muriate of $ 
potash, sulphate of potash, saltpeter waste, jute waste, hen manure* 
animal fertilizer, and twenty-two commercial fertilizers, the last having 
been made iu connection with the Massachusetts fertilizer inspection. ' ^ 
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Massachusetts Hatch Station, Bulletin Ho. 9, Hay, 1890 (pp. 47). 

Soil tests with fertilizers, W. 1\ Brooks, B. S.-~This is a 
report of a series of co-operative Held experiments with fertilizers ap- 
plied to coni ou eight farms in seven different counties in Massachusetts, 
to test the special needs of soils. The plan adopted by the confer- 
ence of experiment station representatives at Washington in March, 
1889. and published in Circular No. 7 of this Office, is closely followed, 
A circular letter was sent to the presidents of ten of the county agri- 
cultural societies of the State, explaining the purpose and general plan 
of the local soil tests proposed, and inviting the co-operation of the 
society. The replies received were all favorable, and several of the 
presidents addressed offered to conduct the experiments themselves. 
Care was used in the selection of experimenters, and in every case ex- 
cept two a personal inspection was made of the land by one of the station 
staff before its acceptance for the trial. The fifteen twentieth -acre 
plats used in each trial were long and narrow, with intervening strips, 
making the total area 1 acre. Nitrate of soda at the rate of lfiO pounds 
per acre, furnishing 24 pounds of ni( rogen, superphosphate (dissolved 
bone-black) at the rate of ;>20 pounds, furnishing 09 pounds of available 
phosphoric acid, and muriate of potash at the rate of 100 pounds, furnish- 
ing 72 pounds of “actual potash. 1 ’ were used, each by itself, on three 
plats, two by two on three plats, and all together in a "complete fer- 
tilizer on one plat. Sulphate of lime (plaster) at the rate of 100 
pounds, lime at the rate of 100 pounds, and barn-yard mamueat the 
rate of o untrodden cords per acre were used singly on three plats, 
while five plats were left unmauuml. The commercial fertilizers were 
supplied by the station. Analyses were made of these, aud in nearly 
every case of the barn yard manure. The fertilizers were in all cases 
applied broadcast to plowed land and harrowed in just previous to 
planting. The selection of seed was left to tin* individual experiment- 
ers, in all cases a variety of yellow dent corn being used. The rows 
were M feet apart, and the planting generally in hills, Each experi- 
menter was furnished with maximum and minimum registering ther- 
mometers and a rain-gauge, liach field was visited twice during the 
season by a representative from the station, and the harvesting aud 
weighing of crops was done in the presence of a station assistant. 

Each of the eight experiments, including one made on the station 
grounds, is reported by itself, and details are given of yields of hard and 
soft corn and stover in pounds per plat and per acre; gain or loss as 
compared with unfertilized plats ; results of measurements of height of 
corn at different times during the season ; summary of observations of 
temperature and rain-fall ; results of the addition of nitrogen, phospho- 
ric acid, potash, complete fertilizer, barn yard manure* laud plaster, 
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and lime, assuming the difference in yield to he due to the fertilizers 
applied; and finally the 44 value of the net increment due to fertilizers,” 
and the financial results. 

The two chief difficulties experienced were richness, ami unevenness 
in fertility of the soil. The effects of disturbing conditions, including 
u the remains of former manure piles/’ were such that in only two cases 
was the land 4< tolerably even in fertility.” This unevenness is strik- 
ingly illustrated by the yields of the un manured plats in the same field. 
Thus on one field, a line gravelly loam, the greater part of which had 
been in grass and tin manured for ten years (though 4fc it small portion 
had been cultivated within five years, receiving but little manure, ami 
since that time had been in grass and unmanared”), the yield of corn 
on the five unfertilized plats was at the rate of 19.8, 11.5, 16.9, 23.2, and 
8.7 bushels per acre, respectively; and in another instance, on a soil 
u composed of very fine sand/’ which u had never received much manure, 
was cultivated last seven years ago and had subsequently been used 
as a pasture,” the unnmnured plats yielded, respectively, at the rate of 
49.6, 41.8, 49.1, 27.6, and 32.1 bushels per acre. 

That the eight different soils tested differed very widely from one 
another iu natural fertility is evident from the fact that the average 
yields of shelled corn on the live unmanurod plats of each experiment, 
calculated for l ueie, varied from 6 to 59 bushels, and of stover from 
550 to 2,836 pounds, the average yield on the 40 unfertilized plats iu 
the trial being 20.3 bushels of shelled corn per acre. 

The results seem to indicate that on three of the soils tested, potash 
was the element most needed, and on one phosphoric acid, while in four 
cases the results were not pronounced enough to be conclusive; in 
every case except one the increase of shelled corn over the yield from 
unmanuml plats was larger with barn yard manure than with the com- 
plete fertilizer, and in six instances this increase was larger with barn- 
yard manure than with any other fertilizing material. 

It is evident that the indecisive results of several of these experi- 
ments were due to the character of the soils rather than to any defects 
in cither the planning or executing of the work. The following general 
conclusions arc warranted 1>> the details given. 

(1) The results of om expert men 1 m biing out in a striking manner the fact that 
soils vary widely in their requirements; * * * that results obtained in one local- 
ity may be inapplicable in auolhei ; and appear to establish the wisdom of the policy 
of local soil tests. 

(3) It is evident that only when the farmer knows what his soil requites can he 
prod u co the best economical results. It is folly to continue the indiscriminate and 
blind use of fertilizers. 

f 3) The best method of ascertaining wlmt is needed in any given case to produce a 
particular crop is to put the question to the soil itself; aud this method, though re*-' 
qniring care at all potato and caution in forming conclusions, is not, in reality, diffi- 
cult. Such experiments should abundantly repay the investigator in the practical . 
money value of the results. 



Massachusetts Hatch Station, Bulletin Ho. 10, October, 1890 (pp. 14). 

Special fertilizers for greenhouse crops, 8 . T. Maynard, B. 
S. (pp. 3-7). — “The question of the use of special fertilizers under glass 
is becoming one of great importance and is attracting much attention 
among practical gardeners and scientific men” This article is a pre- 
liminary report on a series of experiments in this line begun in the 
winter of 1888-89 and conducted “ in two houses built side by side 
as nearly alike as possible, one heated with steam and the other with 
hot water [For accounts of these greenhouses and their heating, see 
Bulletins N os. 4, 0, and S of this station, and Experiment Station Rec- 
ord, Vol. I, pp. 82 and 225; Vol. II, p. 104 J. The space was divided into 
plats of equal size in each house with the same number and kind of 
plants in each.” Muriate and sulphate of potash, sulphate of ammonia, 
nitrate of soda, and bone-black were used singly for carnations, lettuce, 
and tomatoes. An ordinary liquid manure was also used for carnations, 
and nitrate of potash for lettuce and tomatoes. Muriate and sulphate 
of potash were compand for pansies, and in another experiment with 
carnations ground bone and muriate or sulphate of potash were com- 
bined with one of the other fertilizers named above or with dried blood. 
In general it appeared that sulphate of ammonia gave the best results, 
especially in the production of foliage ; bone- black increased the number 
of blossoms ; the results with sulphate of potash were better than with 
muriate; and those with nitrate of potash were better than those with 
nitrate of soda. 

Injury to reach duos. 8. T. Maynard, B. S. (pp. 7, 8).— .“In 
New England the great question to be solved in the cultivation of the 
peach is the protection of the buds from injury by the cold during 
the whiter. To learn when the buds were destroyed, observa' ions of 
their condition were made every week from December 1, 188b, to March 
13, 1890, and at each observation five hundred buds were cut open and 
examined.” December 28, 0 per cent of the buds examined were found 
to have been destroyed ; February 1, 14 percent, aud March 7, after 
the thermometer had fallen to 0° below zero, 80 per cent. Efforts to 
find some means of protecting the buds against injury from the cold 
have thus far been unsuccessful, but investigations in this line will be 
continued. 

Small fruits, S. T. Maynard, B. S. (pp. 8-14).—' Tabulated uotes j 
on 49 varieties of strawberries, 82 of raspberries, and HJ of blackber* > 
ries. “The strawberry crop for the past jear was very variable, somef 
varieties that gave great promise in previous seasons doing poorly, 
while many that gave little promise before were very good.” 

The author believes that a better crop of strawberries could be pro- 
duced at less cost for thorough cultivation if the plauts were grown in 
hills, and is conducting experiments with this method of planting. 
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The following varieties are especially commended: Btraicherriw~~ 
Augur’s No. 70) Belmont, Bubaeh, (randy, Ha veii and, Jessie, and War- 
field ; raspberries —Hansel, Marlboro, and Cuthbert; Mackberrm~Ago>* 
wain, Erie, and Minnewaski. * 

Massachusetts Hatch Station, Meteorological Bulletins, Nos. 16-21 
(pp, 4 each). 

These include a daily and monthly summary of observations from 
April to September, 1S90, inclusive, made at the meteorological obser- 
vatory of the station, in charge of C. 1). Warner. 

Michigan Station, Bulletin No. 63, July, 1890 (pp. 27). 

Gkeeniiousk oonstrvc rioN and heating, L. B. Taft, M. 8. (illus- 
trated). — Two forcing-houses, each 50 by 20 feel, ‘with suitable work- 
rooms, furnace rooms, etc.., were recently built at this station. “As 
they were to be considered experimental forcing houses, it was thought 
best to make them, so far as was possible, experimental in their con- 
struction, by combining in them various methods ot glazing, heating, 
ami ventilating.” The methods of their construction, the ventilating 
machinery, furnaces, etc., are described in detail and illustrated with 
cuts. One house is heated with steam, the other with hot water. A 
test of the two methods of heal mg made from J leeember, 1889, to April, 
1890, inclusive, is reported, with daily records of the temperature out- 
side and inside each house and of the coal consumed by each furnace. 

The following shows the average temperature and amount of coal 
consumed daily in each of the houses during four mouth*: 


December 

Jiintiiit \ — 

l'Vbruui y 

ManSi * 

Averngo 


\ t fijuH- 
fill'll* 

Hot. 

W.ltlT 

hou*.', 
t> a. in 

Coal. 

Sioam 
| 1 m*uso. 

0a.ni. \Vau*r 1 Steam 


bonne 

1 

hoiiae. 



i Pound i. 

Pound*. 

.11 78 5 

r.i s> 

6 2 4 ' 75. W 

K3 . 2 

“* ! 

; 54 i 

62 5 fllUlS 

] 12. 00 

ii‘» « i 

I fc.i.67 

i r#.t 82 fi«» i 

121.4 

22. K> j 

61 » 

J 5.7.38 113.7 

131.46 

20. 81 ] 

54.87 

; 53.02 1(4.63 | 

i 1 

j 114 53 

’ 


This shows for nearly four months an o \ erugc of 1.H.V 1 ju favor of hot water, and a 
coal consumption in the steam heater ‘21,5 percent greater. 

“For the month of April the two systems were compared in a differ- 
ent manner. The same amounts of coal were supplied to each, with a 
resulting temperature, as will be seen by the table, in the hot-water 
house seven degrees higher than in the steam-heated boast*.* For this 
month the average amount of coal used daily was 60 pounds, which pro- 
duced an average temperature (as observed at 6 a. in.) of 58.4° in the 
hot-water house, and of 51,86° in the steam house. The average |>wS* , 
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side temperature at 6 a. m. was 36.2°. These results are in the same di- 
rection as those obtained at the Massachusetts Hatch Station.* 

The following statements are taken from a summary given in the bul- 
letin : 

In the construction of forcing-houses for commercial purposes, wo believe that the 
bese results will ho secured if the walls are built, of grout (cement, sand, and cobble- 
stones) below the surface of the outside, soil, with the portion above the grading of 
wood, with from two to four thick nesses of beards, two of building paper, ami ail air 
spare. If properly built, however, a wall entirely of grout will provo almost inde- 
structible. 

We should build the roof of permanent, sash bars, and iim* glass at least 1*2 inches 
wide. The butting of the glass has given us entire satisfaction. The new method of 
glazing, in which a strip of wood is laid over the joints and li.dd down by nails or 
screws, will make a. tight roof. 

Also, the. tests thus far made indicate that hoi-water heating is both more economical 
and more satisfactory than steam heating for small green houses. * * * The use 

of small wrought "iron pipes from 11 to 2 inches m diameter, according to the size of 
the lionse small* r size even might he preferable for the returns m a small house), 
will be found desirable. For most purposes the combined overhead and under-bench 
system seems better thau to ha\e all Tin* pipes either overhead or under the benches. 
We have not made a test of % o\erhcad piping, but for houses tor forcing encumbers, 
ete., Ibis system hasghen general satisfaction. 

As iho houses were built for experimental purposes, we shall he glad to utilize 
them In testing anj new methods of glazing, or glazing materials. They ulso afford 
an opportunity of testing ventilating and othei greenhouse machinery, heaters, 
methods of piping, etc. 

Michigan Station, Bulletin No. 64, July, 1890 (pp. 11). 

KuitTUdZfcii ANALYSES, \l. (\ Kkdzik, M. !>. —Analyses of forty- 
three commercial fertilisers, including six samples of bone, made in 
connection with the Michigan fertilizer inspection. 

Minnesota Station, Bulletin No. 12, July, 1890 (pp. 16). 

Meadows and pastures in Minnesota, W. M. Hays, B. S. A, 
(pp. 119-121). — A summary of the results of observations made, anil ex- 
perience gained or continued at this station, with reference to the 
grasses and clovers best adapted to Minnesota, is published in (his ar- 
ticle as furnishing a fair basis for practice by farmers, and for further 
study by the station. A large quantity of seeds have, been ordered 
from Russia for the experiments in this line. 

Wo can not. long depend upon our native grasses, us they do not thrive under cul- 
tivation, and none of the better of these wild varieties can bo easily or cheaply seeded. 

Rotation of crops; stock raising; a plentiful use of ham -yard manures; occasional 
crops, a* of grain, for sale ; good tillage and drain ago ; frequent, seeding down to grass: 
in a word, diversified farming, must ere long take the place of continuous wheat 
cropping in Minnesota. 

While permanent pastures are not best on rich tillable land in this climate, they 

* Massachusetts Hatch Station, I in He tins Nos. 4 and 8 ; Experiment Station Record, 
tfol l 4 p. and Vol. II, p. 104. 
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are very useful ou lands which cau not he tilled in rotation, as woodlands, fields which 
are very rough or stony, or for other reasons difficult to plow. And, though perma- 
nent meadows are not commonly ho profitable on tlie lands we cau use in short rota- 
tions, they pay on some lands too moist to cultivate, as where broad, undiained 
sloughs run through fields, or where numerous swales cut up the land, making culti- 
vation inconvenient. 

Timothy is the heat of the tame grasses for hay. It is hardy, may be cheaply seeded, 
and on ordinarily rich and moist soil, yields good crops, unless prevented by drought. 
It seems to grow with clover better than alone. Timothy fits into rotations well, be- 
cause it makes a good crop the second year; but alone it serves tor only a lew years 
in a permanent pasture or meadow. It seems to become “ sod-bound ** when grown 
alone on droughty or even on average soils in this climate. , 

Jtedtup is our best bay and pasture grass for wet lands. * * * For hay it should 

be mown in early bloom. Kedtop makes a poor showing in short rotations, as it re- 
quires two years for its roots to become sufficiently developed to make a strong sod. 
But. as it continues doing well formally years it. is especially well adapted to perma- 
nent meadows on wet lands. 

Kentucky hlnc-gra^s is perfectly hardy in this State, but it grows toosluwt for mead- 
ows. It requires three yeais for the root stalks to become sufficiently developed to 
make a good stand, no matter bow thickly seeded, and therefore is of no value as a 
pasture plant in short rotations. * * * It fits inhere only in billy woodland mid 

other fields which must be kept in permanent pastures. {The season of growth is 
too short in Minnesota to allow' this grass to pioduce abundant pasturage.] 

Orchard grass is hardy, starts early in spring, ami after being cut or grazed, stands 
drought better than timothy, and makes a good yield of hay. It is a good plant tor 
permanent meadow's on lands not too wet, since one seeding will usually last many 
years. 

Meadow fescue, tall f new, tall meadow oaf grays, and perennial rye grass are of enough 
promise that we will further experiment with them, but do not advise farmers to in- 
vest in quantities of the seed of these. 

Experiments with English ive grass, Rhode Island bent gras*, smaller bent grass, 
fine top grass, crested dog’s tail grass, Canada blue-grass { l*oa eompreum t), sheep's 
fescue, and several other less widely known grasses, seem to indicate that these 
grasses are not adapted to any good system of agriculture in Minnesota. 

Ited clover has proven hardy and very valuable in the southern and central older 
settled parts of the State, but wo trust that the northern limit within which it can 
be grown will be nearly the north boundary of Minnesota. For some reason red clover 
does not do well in newly settled sections until it has been repeatedly tried. A lit- 
tle should be sown every year, with tin* hopes that this “best preparation for crops 
of wheat ” may eventual ly succeed. 

Mammoth clover starts later in spring, and matures nearly two weeks later in Minne- 
sota than the common red clover, but produces a larger first crop. It starts slower 
after cutt ing, aud does not produce so large a second crop. On the whole, it produces 
little or no more feed in a year in Minnesota than does red clover. The mammoth 
variety is best to sow in all places for a green manure crop, as it grows larger than 
the common meadow \ariety. It, like common red clover, does not seem to be more 
than a biennial in this northern climate. 

JUike clover ( Tri folium hyhridum ) is not so valuable for Minnesota as red and mam- 
moth olovers. It produces a smaller first crop, and the second crop is usually short 
and light. It furnishes excellent boo pasturage, Alsike clover, like the red and 
mammoth species, seems to live but little longer than a biennial in Central Minne- 
sota. It is the best clover for meadow lauds, too moist for cultivated crops. If aK - 
lowed to go to seed it will remain in such land several years, Hay and pasturage of 
Alsike clover are fiue, and of especially good feeding quality. 

White clover is too short for a meadow plant, and it often displaces better plants 
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when ones it gets in to meadows. It furnishes a small amount of pasturage, of excel* 
lent quality. Like Kentucky blue-grass, it produces bnt little feed except during 
several weeks iu the spring, and again several weeks in the fall, unless on lauds kept 
moist. 

Alfalfa ( Medicago Halim) is as yet in the experimental stage in this State. It will 
pay, if at all, only in permanent meadows, as the cost of seed and the trouble of get* 
ting a stand are so great as to preclude its use in short rotations. 

Preserving vegetables in carbonic acid gas, S. B. Green, 
B. 8. (p.125). — A brief report of an experiment undertaken iu view of 
the claim that seeds, vegetables, fruits, and meats might be kept from 
decaying for an iudetinite period if they were surrounded with carbonic 
acid gas. 

December 23, apples, potatoes, onions, chopped cabbage, and liver were put into 
separate two-quart glass jars. The jars were (hen filled with dry c arbonic acid gas 
and sealed. Duplicate lots of each kind wore put into scaled glass jars, without any 
carbonic acid. All of these jars were allowed to set in a heated office (temperature 
about 70°) until February 1. when they were opened. All the jars receiving carbonic 
acid gas were still full of it. The results were as follows : 

The potatoes sprouted and grew more \ igorously iu carbonic acid than those sealed 
up without any carbonic acid gas. 

The apples rotted fastest in carbonic acid. 

The onions confined in carbonic acid threw out a few roots, and became covered 
with a white mold. A few of them sprouted. 

The cabbage became covered with white mold and then rotted down. 

The liver rotted in carbonic acid gas in a very short time. 

The conclusions are obvious, aud show the impracticability of such a method of 
preservation. 

American-grown cauliflower seed, 8. P>. Green, B. S. (p. 
J2(>). — “Almost all the cauliflower seed used in this country is grown in 
Europe, where, from climatic ami other conditions, it has been raised to 
better advantage than here. Attempts have been made to grow this 
seed in the United States from time to time, but generally' without 
much success.” 

In 1880 seed of two varieties of cauliflower, Early Snowball and Er- 
furt’s Earliest Dwarf, produced in the State of Washington, was sown 
at the station side by side with imported seed of the same varieties. 
The results were sufficiently favorable to the American -grown seed to 
warrant further trial of it by gardeners. 

Protection from frost, Prof. U. A. IIazen (pp. 127-132).— As 
stated iu the bulletin, this is a paper furnished by Professor IIazen, of 
the U. 8. Signal Service, at the request of D. N. Harper, Ph. D., chemist 
of the station. The author has devoted much time to the study of this 
subject, and has here summed up the results of investigations iu this 
line. 

Millions of dollars are lost to farmers ami gardeners each year from frost. Any sug- 
gestion looking to a lessening of such losses must bo of value, and while we have 
Jittte information on which to base the best plan of action, yet it is hoped that many 
of those interested will take the matter up in earnest and thus accumulate facts which 
will make it possible to jvorfeet a system of protection. Careful distinction should 
be made between frost, and freezing woather, The latter comes with a cold wave 
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and can not be guarded against, but the former comes from a cooling produced by 
intense radiation of heat m a clear shy and cau he hugely protected against This 
radiation contmneH all night, and, as is well known, the coldest moment i« just at 
sunrise, or oftentimes only an lioui or two before sunnse, hut in that time incalcu- 
lable mischief mu v be done. H * * lu anticipation of fi o»t the dew-point is the 
most essential element to he defeiwim d When the an tern pel at ure is lowered Mow 
the dew-point we me t might that iu< lpmnt (oudensation takes place, heat is liberated, 
and hence tin* lowest tmnperatun during the night may he taken nearly a* the dew- 
point of the previous evt n mg If we watch the dew point of the air from UtoOor 
10 p m. ami tind it Ht< ad\ and above :r> there will be littb danger of fnwt, bat if 
the dew-point is below (liet/iin*) host ma^ be looked foi . [Foi determining the 
dew-point, the pe> < hrometei is used. This instmim nf \s dewiibod and the method 
of taking obs« nations with it mivplumd] » 


Mississippi Station, Bulletin No. 12, June 25, 1890 (pp. 4), 

Cotton leaf worm — Piachcal directions for the application of 
dry Pans green foi the lepression of the cotton-leaf 'worm (Aletiaar* 
yiUacea ). 

Nebraska Station, Bulletin No. 15, September 25, 1890 (pp. 41). 

METEOROLOGICAL REPORT FOR 1889, DC W. Ik BUAUC, Pli. I), (pp 
1-14).— -This includes the retoitlh of daily obsenations ait the univer- 
sity of temperature, relative humidity, lain fall, and direction, velccity, 
and total daily movement of wind. Monthly and yearly summaries are 
also given. The yearly summary is as follows: 4k Barometer, highest, 
31.11; lowest, 29.25; mean, 30.083. Tempeiatme, highest, 94°; lowest, 
—17°; mean, 51.2> CJ . Menu relative humidity, 72.7; lawge of barom- 
eter, 1.83; range of temperature, 1.11 ; greatest daily range of barom- 
eter, 1.11; greatest dailv range of temperatuie, 13°; total precipitation 
in inches, 21.83; number of days on which 0.01 or more of rain fell, 63; 
number of clear day s, 133 ; number of fair day s, 133 ; unrulier of cloudy 
days, 77; prevailing directions of wind, north and south; maximum 
velocity of wind, miles per hour, 63; total movement of wind, miles, 
120,255” 

Soil temperatures', 1880, J. <1. Smith, B. H. (pp. 15-35). — A de- 
tailed tabular record of ol»ser\ ations with soil thermometeis from March 
to November, inclusive, taken daily at 7 a. m., 12 ni., and 0 p. in., at 
depths of 1, 3, (», 9, 12, 24, aud 30 inches. 

Farm notes, «J. (K Smith, B. S. (pp. 37-41). 

Spring wheat and rye .— Brief notes for the season of growth on 4 
varieties of spnng wheat and 1 of spring rye sown at the station on 
small plats April 8, 1890. “ All gave promise of a good yield, but were 
cut off by hot winds and dry weather at the time the grain was tilling.” 

Peat) lettuce , and radhhe*.— Tabulated notes on 14 varieties of pe&& 
Clipper was the earliest maturing variety, but the largest yield wa* 
given by Profusion. There are also brief descriptive notes on 16 varie- 
ties of radishes and 10 varieties of lettuce# 



Nevada Station Bulletin Bo. 10, July 31, 1890 (pp. 4). 

Thb peak and cherry slug, P. II. Hillman, B. 8.— A popular 
account of the pear ami cherry slug (Selandna mm/, Peck), with sug- 
gestion* an to remedies, prepared in view of the fact that this insect 
is at present doing serious injury to fruit-trees in Western Nevada. 

Nevada Station, Bulletin No. 11, September 5, 1890 (pp. 7). 

Plant-lick infesting the apple, F. 11. Hillman, B. 8. (illus- 
trated). —Popular accounts of Aphis A. mnUfoJUv, and Schizoneura 
lanigera and their natural enemies, with su< 4 ge>tions as to remedies. 
The bulletin is illustrated with eleven figures, some of which are from 
origiual drawings. 

New Jersey Stations, Bulletin No. 68. April 30, 18B0 (pp. 15). 

Experiments with different breeds of j>air\ cows, M. E. 
Gates, Pi! I) — This is a nmtmu.ition of the expei intent previously re- 
ported in Bulletins Nos. 57, 01, and 05 of tins station (See Experiment 
Station Itecord, Vol. 1, pp. l?5s and 12(10, and Vol. II, p. 10ii;. This bulla 
fin iueludes tabulated statements itudei two heads, viz., “(1) monthly 
records of the food eaten and they leld of milk for Febiuaiy, March, and 
A pul, 1800; (12) the analysis of milk, ulncli includes total solids and 
fat for February, and the complete analysis ror Match and April.” 

New Jersey Stations, Bulletin No. 69, July 15, 1890 (pp. 15). 

Analyses and valuations of complete fertilizers, E. B. 
Voouhf.es, M. A. — Tabulai statement of analyses of eighty complete 
fertilizers, with calculated valuations and selling prices, and schedule 
of trade values of fertilizer ingredients tor 1S90. 

Of thn eighty Maniples ovumiund anil pnbJishod m this bulletin o\t*i 50 percent 
contain moio of each of the plant food elements than the mauutat tureis claim; two 
sample^ are below in all respects; the leinamdei allow evident o of impufeet mixing, 
though the cummoma! \ aluo of the plant food furnished in man> of theae brands ib 
greater than would have been ace u red if the guarantor* bad been fully reaclnsl in .ill 
respect 8. 

Sew Jersey Stations, Bulletin So. 70, July 26, 1890 (pp. 16). 

Souk Fimoous diseases of the spinach, H. 1). Uadstkd, 1). 8c. 
(illustrated).— Spinach grown under glass in New Jersey was seriously 
affected with fungi during the exceptionally warm and wet winter of 
1880-90. lu this bulletin are reported the results of an investigation 
in which four species of parasitic fungi were met with on spinach, 
namely, spinach mildew (Peronospora ctfuea, Kabenh.), spinach autbrac* 
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nose (Colletotrichnm spinaceWy Ell, and Hals.)* leaf blight (Phyllosticta 
chenopodii, Saec.), and spinach white smut (Entyloma ellmi , Hals.), be* 
sides several species of black molds, the most common one being Clado - 
xporium maerocarpum. The descriptions of the fungi given in the bulle- 
tin are illustrated with twenty-one figures. The anthracnose and white 
smut appear to be newly discovered species, the former being very de- 
structive. 

This antliracnoHo produces blotches on the leaves, at first small and ineotmpicn* 
ous. The first indication of* its presence is an indescribable moist appearance of the 
usually circular affected part , tollowed by t lit* appearance of minute brown pustules, 
while at the same time a gray color develops ami the diseased area becomes dry*. 
* * * No particular part, of the leaf is first attacked, and therefore no two leaves 

appear alike. In some cases the largest leaves w ill be diseased ; m other plants only 
the younger ones, but sooner 01 later plants that are affected will become entirely 
unlit for use. To test the rapidity of the growth of the anthracnose, healthy plants, 
grown in the laboratory, were inoculated w ith the spores, and in from five to seven 
days the spots sown had become thoroughly diseased, and were bearing multitudes of 
spores. * * * The lino threads of the anthracnose fungus after ramifying through 

the leaf tissue, come to the surface at the breathing pores and pass out, forming the 
tufts of slender, colorless threads. Hero and there, in the hemispherical radiating 
patches, are stiff, sharp pointed, pioneering, spine-like hairs, which are invariably 
present, hut the particular use of which is not. known to the writer. 

The white smut lias colorless spores which give tin* infested leaf a 
light appearance, as if covered with a fine frost. 

The attacked leaves were uniformly without tho normal green color, aud of course, 
worthless for market. Tin* threads of the fungus are exceedingly small, like spider 
filaments, aud are seen with much difficulty. There are two kinds of spores; those 
formed within the leaf are spherical, and grouped in small clusters just beneath a 
breathing pore, while the second kind are long, needle-shaped, aud borne upon the 
ends or miuute threads which pass out of each breathing pore in great numbers and 
form a minute tuft, * * * Tim spinach, because tho whole plant is prepared for 

the table, is not well adapted to the application of remedies. A most important pre- 
ventive measure is to burn all affected plants or parts, and not let the refuse of the 
bed go to the manure heap. If possible, change the location, soil, etc., of the beds, 
growing other crops in tin*, ohl place for a few y«*a:n. The soil to be used for spinach 
could be treated to a mixture of flowers of Hilphui and air-slaked lime. With proper 
care salts of copper could be employed upon the young plants. 

New York State Station, Bulletin No. 19 (New Series), June, 1890 (pp. 15). 

A METHOD FOR THE DKTKRMIN ATION OF FAT IN MILK AND ORE AM, P. 
Collier, I’ll. 1). (illustrated). — This contains a plea for the adoption 
of a fairer basis in the buying and selling of milk, similar in import to 
the article on this subject by Professor Patrick in Iowa Station Bul- 
letin No. 9 (See, Experiment Station Record, Vol. II, p. 101); a de- 
scription of the Parsons method for milk analysis: tables taken largely 
from the New Hampshire Station Report for 1880, giving the percent- 
ages of fat corresponding to the readings of the scale : and a report of 
the trial of the Parsons method. Some difficulty was experienced ia 
securing satisfactory results with the method as originally pu blish ed . 
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and after a scries of trials thin station advises the using of 15 cubic 
centimeters of the soda solution instead of 10, and 10 cubic centimeters 
of alcoholic soap solution instead of 5 as originally recommended. With 
the revised method four persons, “ unskilled in chemical work, ’’secured 
results, in several instances on the first trial, which differed on an aver- 
age by only 0.03 per cent of fat from the gravimetric determinations. 
The bulletin also contains an article taken from Bulletin No, 10 of the 
Vermont Station (See Experiment Station Record, Vnl. I, p. 320) on 
systems of paying for milk at creameries in Vermont, including a table 
for calculating the actual value of the milk as based on its fat content. 

Sow York State Station, Bulletin No. 20 (New Series), June, 1890 (pp. 31). 

PsmtiBKtiHOP DAIRY ANIMALS UNDEU I N V1SNT 1 0 AT ION, i\ (’(ILLIKK, 
Pit. I). — In view of the fact that ceitain strains of the several breeds 
have had their respective claims urged an persistently and warmly as 
those of different breeds, the station publishes the pedigrees of the 
twenty-seven animals under trial, ^tliat such results as we shall secure 
in our investigation may be understood as clearly as possible.” 

New York State Station, Bulletin No. 21 (New Series). July, 1890 (pp. 46). 

Tkhtino ok daikv iikkhds, l\ Collier, Pii. 1 >. — A cunt inflation 
of the neord, which is to be published e\er\ si\ months, of the trial of 
dairy breeds commenced in April, 1889. That for the six months end- 
ing October, 1889, was given in Bulletin No. 18 of this station (See Ex- 
periment Station Record, Vol. 1. page 209). The present bulletin cov- 
ers the six mouths, from October, IS >9, to April, 1890. Tables give 
analyses of the feeding stuffs, *• mixed hays,’ 1 oat hay, pea hay, barley 
hay, maize and alfalfa forage, maize silage, roots, ground oafs, wheat 
middlings, wheat bran, and linseed, corn, and cotton seed meals; and 
for each animal the weight and amounts of nutrients in each feeding 
stuff consumed per day, per month, and the total for six months; aver- 
age of tlie animal’* weights for the last five mornings of each month; and 
the. age in days up to April 1. For each breed are given the average 
gain in weight, pounds of dry matter consumed per pound of gain in 
weight, and dry matter eaten per 1,009 pounds of weight during each 
month of the year’s trial. For all breeds taken together are stated the 
average per animal of gain in weight, amount of each nutrient con- 
sumed, and amount of dry matter eaten per pound of gain in weight and 
for each pound of live weight of animal during the first and secoud six 
months of the trial. Particulars as to the breeding of the heifers are 
also given. 

The purpose ha# been simply to present the data tlms far aoommihited iu such form 
that certain of the salient points may be the more clearly seen, rather than to at- 
tempt at this early period in the investigation anything in the way of conclusions. 
To those who may desire, the data already secured will afford much material for care- 

13153— No. 5 5 
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ful study, from which lessons of practical \aluo may he learned, hut it must not be 
forgotten that as yet this important investigation is hut. fairly begun, aud it iu»y 
pro\e that conclusions hastily deduced fiome\en the great mass of data already 
secured will requite, as the investigation shall progress, wry serious modifieatious. 

Ill tlio next bulletin there will begin a record of the milk pioduct of the held and 
investigations of its quality for the several purposes of the dairy . 


New York Cornell Station, Bulletin No. 18, July, 1890 (pp 15). 

EXPKUIENCES in fcJPIl AYIJNCJ 1*1. A NTS, L. II. Bailey, M. 8. (PJ>. 29- 
41, illustrat'd). 

The effect of London pnrpU ond Pari* green upon peach foliage. — Lon- 
don purple lias ot hit c been much list'd on peach tiers as an insecticide 
on account of its cheapness and its fineness and lightness, which allow 
it to remain longer in suspension in water. But so man> complaints 
have been made that this aisenite is injurious to the foliage and some- 
times to the young shoots that experiments have been instituted with 
reference to the mliuenee of the arseuites on foliage. As the result of 
such experiments at the Michigan Station last year,* Professor Cook 
considers that — 

“Peach foliage is c.spmulb susceptible to lupin. 11 tli.it London putph 1 is morn in- 
jurious to foliage than is Pans green, and that '‘this is doubtless m\mg to I In solu- 
ble arsenic w 1 ii< h is quite abundant in London pm pie and .ilirest absent in Paris 
given.” The colored liquid left nfltr the complete settling of the London purple was 
deslructh e to peach tohagi. Ji appealed that gieah ! inpny ocemicd wh«n the 
sprayin'* \vas performed shoitly before a lain, and that “Hpiaymg soon alter the 
foliage puts out is le^s luimful than when it i'»dc1.i\ed a few days, oi bctlei a tew 
weeks.” As a general lesult of the trials upon l In* peach, it w as i mu luded that Pans 
green alone should be used, and (hat** not sltongei than t pound to 1*00 gallons of 
w a lei.” 

In this condition the matter rests. We Mill need to know if the abo\c conchudoiiH 
arc applu able to othei legions and other years: what me the chemical histones of 
these ar^enites; why and how if is that the pomons injuic the peach; if injury is 
gicatcj uteei tain seasons of ginwth; if the lime of day, meteorological conditions, 
methods of application, and other minor conditions uitluenee the results. 11 has been 
supposed b\ inanv that the unusual meteoiological conditions of last year were largely 
responsible for the injuries. We performed experiments looking in these di tee t ions 
last year, hut desned the experience ol a second season to test the subject more fully. 
We now find that the experiences of the two seasons coimidc, so far a» the experi- 
ments me comparable. 

In Novell expirimeniN teported in this bulletin Paris green ami Lon- 
don purple in nii\iines of I pound of the arseuite to from 200 to 400 
gallons of water, were sprayed on peach trees at diflerent times from 
May 21 to .Inly S. In the earliest, experiment the London purple <lid 
slight injury to the foliage, but in the other cases it proved very in- 
jurious, in some instances injuring the joung shoots as well as the 
leaves. The injury done by the Paris green was slight In another 
experiment a tree was sprayed with London purple, which was imme* 

- - * — r—i— 

-Michigan Station, Bulletin No. 53 ; Experiment Station Kecord, VoL J, p. 9)17, 
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finitely washed off with water, aud in this case the injury to the foliage 
was slight. * 

When the filtered soluble portion of Loudon purple wag used the 
foliage was much injured, but when the filtered solution from which 
(he arsenite had been removed wag sprayed upon the tree no injury re- 
sulted, showing that it is the arsenie and not the dye which is injurious. 

Leaves injured by London pm pie applied in tlm proportion of 1 pound to gal- 
lons of water won* found) after thorough washing, to couUin arsenic in the texture 
of the loaf (O.iHJ&i glam of arsenic m X giums of leaves). Two analyses of Iea\et» 
injured by Paris green in the same lot showed no UMttiic m the texture of the leaf. 
Tire poison in the latter ease had acted upon Hie surface ol the leaf. It is apparent 
that London purple is tin* more injurious because of its soluble arsenic. The arsenic 
iu Loudon purple is in the term oi a normal aisenite of calcium, which substance 
comprises about 7‘J pel <eni of the whole compound, and o\ei 50 per cent of it, or 
nearly 40 pci cent of the Loudon purple, is quick ly soluble m watci. Paris green 
contains no soluble arsenic. 

Experiments with course suxl fine sprays for applying the arsenites 
indicated that the former method is likely to do more injury to the 
foliage. 

Out trials were made at nenih ail turns of da\ and under various meteorological 
conditions, Pull lei olds wen* made ot all tin so i nndXmns : but as they appear to 
li«\o exercised no liiliueiire w batex ei, the\ m ed not lie d>>« u^sed here. The notion 
that foliage may be woiched by ‘'playing with pu.< watei on a bright and hot day 
has no foundation, else out trees would lime been si ok In d by the Paris-green 
water, which w us sometimes applied in \n\ hot and Wright weather. 

In rwo experiment** with London pm pie applied to plum-tree*' no injury was done, 
though a rainless obwervi r would base sud that the plums were injured, as many of 
the lea\es were spotted and often perforated Hut these injuries wore entirely fun- 
gous tin this ease, apparently due to rhyUonti* tu pynnn » and were easily* distim 
guishod fiom poison injuries 

Conclusions. 

tl) Pencil trees ate very susceptible in mjur\ from arsenical sprays 

( ’2) London put pie is much nmr« haimtul to peach tires than Paris green, ami it 
should inner be used upon them m an\ mannei. 

(II) Injury is more Uabh to occur upon full-giowii foliage and hardened shoots than 
upon young toliage and noil shoots. 

(4) Tim immunity of the young giowlh is due to its waxy co\ermg. 

(o) Injury lute in the season in more apparent than early in the season, because of 
the cessation of grow tb 

(<i) Injniy from the use of London pm pie may be permanent and me parable. 

(7) The length of time which the poison has been mixed appears to exercise uo in- 
fluence. 

(8) Loudon purple contains much soluble arsenic lin our samples nearly 40 per 
cent), and this arsenie is the cause of the injury to peach foliage. 

(0) A coarse spray appears to be more injurious than a fine one. 

(10) A rain following the application does not appear to augment the injury . 

(11) Meteorological conditions do not appear to influence results. 

(13) Spraying the peach with water on a bright and hot day does not scorch the 
foliage. 

(13> Paris green, in a fine spray, at the rate of 1 pound to 300 gallons of water, did 
not injure the frees. Probably 1 pound to 350 gallons is always safe. 

(14) We do not discourage the general use of Loudon purple, as wo use it freely 
upott other plants than the peach. 
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Trials of nozzles , — The leading requisites of a good nozzle are stated 
to be “ ability to t brow a copious, Jf’orci bla, and line spray, and some liaudy 
means of graduating or varying the same,” Various kinds of nozzles 
in common use are referred to and two devised at the statiou are 
described and illustrated. The first of these is a bush nozzle; the 
other is tor use in spraying large trees. The essential feature in both 
is an arrangement, for cornpressing the end of a rubber tube or hose by 
means of a lever to which is attached a cord passing to the hand of the 
operator, who by tightening or releasing the cord varies the spray as he 
desires. 

New York Cornell Station, Bulletin No. 19, August, 1890 (pp. 16). 

Report i t pon the condition of fruit growing in Western 
New York, L. II. Bailey, M. S. (pp. 45-58, illustrated).— This is a 
report on investigations to get light on the causes of the general failure 
of fruit this season in Western New York. 

So fur an I am aware, there have been no general invent igations IohIiow why blossoms 
fail tosot fruit, although the subject iscmmeutly worthy the at tent iuu of investigators. 
It was so late in t bo season when we learned of the condition of the orchards that 
detinue Btudy of tlic causes of the falling of the, bloom tumid not he undertaken ; yet 
something has been learned, and the subject, has been opened for research. Regard- 
ing the present condition of the trees themselves, \n bich is far from satisfactory, more 
definite information can he presented. # 

The spring was exceedingly wet and mostly cool. When the orchards were hi 
bloom unusually heavy rains fell, and the leaves of apples, pears, and quinces began 
to blight. The rains were succeeded by drought, which, in some sections, became 
severe. 

The author is by no means convinced that the occurrence of cold and 
heavy rains at time of blooming will prevent fertilization of flowers, the 
fact probably being that these meteorological conditions greatly favor 
the growth of injurious fungi, which destroy the fruit. Investigations 
by the author and Professor Dudley showed the wide prevalence of the 
apple scab (Fusicladium dendritiam) y and this is held largely respon- 
sible for the failure of the apple crop. Pear trees have been much in- 
jured by the closely related species {Fusicladium pyrinum ), and quinces 
by the quince-leaf blight (Entomosporium maeulatum). The use of 
copper compound for these diseases is advocated and formulas for their 
preparation are given. 

Peaches have had at least three different enemies this year, curl leaf 
(Taphrina deformans ), the curculio, and the yellows. Raspberries have 
been injured by anthracnose aud cane rust ( Ghrosporium venetum or 
G, nevator ), and the strawberry blight (Spluvrella fray aria 1 ) has been 
prevalent in some sections aud upon some varieties. The rots aud mil- 
dews of grapes have appeared in many places in Western New York# 

Fruit growers are advised to consider the advisability of endeavoring 
to secure a State law looking toward the control of contagious plant 
diseases, 
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Ohio Station, Bulletin Vol. Ill, No. 5 (Second Series), June, 1890 (pp. 22). 

Cohn hilagr vs. sugar hkkts as food for milk production, 
0. E. Tiiounk and J. F. Hickman, M. ft. A.(pp. 1&V174).— The ob- 
ject of this experiment, which is similar to one made in 18S9(8ce Bul- 
letin, Vol. II, No. 8, second senes, of this station; also Experiment 
Station Record, Vol. I, p. HI), was to study the comparative feeding 
values, for milk production, of sugar-beets and corn silage when fed 
in such quantities as to give equal amounts of dry matter. Twelve 
cows, registered Jerseys and grade Short horns, were selected from the 
station herd of thirty and divided into tour lots of three cows each, 
the lots being as nearly alike as possible iu total weights and milk 
production, and each lot containing two Shorthorns and one Jersey. 

To Mm A mikI JJ were given latious continuing id the out* case corn Milage [27 
poumlw dail.v pci animal ) and in the othei beet* [h0 poumW dail.v |k*i annual ], those 
rations being fed during pcund* of* tlnee weeks and then tnnisposed, the beet ration 
being given to the lot whit It had had the Milage ration dining the preteding period 
and vice \eiha. To lot V it was designed to feed sngai -beets and to lot It corn Milage 
throughout the oxpeument in the mum* quantities tespe< ti\< l.v as these foods wore 
given to lots A and J> ( thun gi\ mg appioMin.itolv 7 potuulh of dry matter in each 
ration |, but tho loss of a pot non of the beets dining the e\eepnoiull> warm winter 
rendeied a modification of tins pail ot the ong'n.il plan uceeviarv, and on April 4 
lot C wan (hanged to Milage, and the Milage lahoit ot lot L) was increased to 48 
pounds. 

The silage used was made from dent field corn, planted so thickly as 
to produce but little grain (about 1 per cent iu the silage;. The beets 
were Lane’s Improved imperial, rather large and coarse. Iu addition 
to tho beets oi silage, the daily ration of each cow contained <i pounds 
of bran and a weighed amount of clover hay, the part left over being 
weighed back each morning. In the case of the silage-fed cows 14 
pounds of ha> proved more than sutticient, except in one instance. As 
several of the beet -fed animals were not satisfied with this amount, 
their hay was increased from time to time, the object being to feed in 
such quantities that a little hay would be found left over each day. 
Throughout the experiment the bran was eaten clean by every cow. 
The same was true of the beets and also of the silage, so long as it did 
uot exceed 27 pounds, except that one cow refused part of both. After 
a preparatory period, the actual feeding experiment commenced Febru- 
ary 19 and continued until April 2.1. Tables give the average live 
weight for each week, the average daily consumption of dry matter, 
yield of milk, and total gain or loss of live weight per period; and two 
diagrams show the fluctuations in live weight and in milk tfovv for 
each cow. 

It. appears that the six cows included in the t wo alternating lots A and B consumed 
on an average about 2 pounds more of dry matter per animal daily while feeding ou 
hee&s than cm silage; that they each gave about 20 ounces more milk per day, and 
gained a pound per day in weight, whereas they lost a pound on silage. * * * 
f Although the cows received as large a quantity of dry matter in the beet ration as 
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in the flilago] in every instance a considerably larger quantity of hay was consumed 
daring the beet-feeding than during the wi lage<foeding periods. * * * The natural 
downward tendency of the milk How was in almost every ease accelerated by a 
rapidly falling live weight, and retarded or oven reversed, when tho live weight 
became stationary or rifting, and even the temporary llunetuations in live weight 
were, in many eases, accompanied 1»> similar Hurt nations in milk flow. Evidently 
the causes which opeiate to increase the milk How must have a similar effect upon 
the live weight, ami it is reitamly legitimate to give a \alue to this increase in live 
weight in calculating the milk-piodneing Milueof a fodder; for under good manage* 
meat sue li incuuso w ill ultimately he utilized, cither in prolonging the milk How 
or in fitting the animal for the hotelier's block 

Reference is mode to trials in 1879 and ISSOiu which beets have been 
compared in alternate periods with other feeds. They indicate 44 that 
in all these tests the beets have caused an increased consumption of 
dry matter, and that the feeding of beets has in each ease been followed 
by an increased tlow of milk.’’ 

44 In respect to the production of flesh, the result a of the experiments 
of 1SS9 and 1890 are at variance, as in tho former the silage seemed to 
have a greater tendency to increase the live weight than the beets.” 
This difference is explained, partially at least, h\ the fact that the corn 
used for silage in the experiment in 1880 was moio mature and eon- 
tained a larger proportion of grain than that used in 1800. 

Digestibility of beets and ullage.— Recent investigations at the Pennsyl- 
vania and Wisconsin Stations are cited, which indicate that from 02 to 
03 per cent of the dry matter of corn silage is digestible; while ‘-other 
experiments have indicated that the dry matter of beets and other 
similar roots is [nearls | all digestible. 1 * Notwithstanding this fad, the 
cowrs ate more dry matter while feeding on beets; u hence we must con- 
clude that the beets exercised a more faxorable intlueneo upon the gen- 
eral digestion and appetite of the eows than the silage.” 

Relative cost of dr g matter in beets and silage . — The yield of corn 
used for silage in 1880 cm 30 acres of land averaged 10.25 tons per acre. 
Ft is believed, in view of observations made on a silo tilled with clover 
in 1889, that the total loss or shrinkage in keeping was about 10 per 
cent. This would give 13.0 tons of silage containing 7,072 pound# of 
dry matter per acre. With the same cost 00 bushels of shelled corn 
per acre could have bom raised, worth in the field $12, or with fodder 
$15. The actual cost of cutting, hauling more than otio half mile, and 
storing tho corn in the silo was $1.47 per ton; with the shorter dis- 
tance ami ordinary farm wages this cost might be reduced to $1 i>er 
ton, or $10.25 per acre, making the total cost of the crop in the silo 
$31.25 per acre. The cost of producing and harvesting 1 acre of beets, 
taking rental of land into account, is estimated at $37.75, and the yield, 
based on the average yield of the farm for eleven years past, at 10 tons 
per acre. Thus the cured silage in the silo would cost $2.30, and the 
beets in the cellar $2.30 per ton. 1 1 is thought, however, that the beets 
might lie produced at $2 per ton in the cellar. 
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The silage gave, in round numbers, 7, 1(M) pounds of dry matter per 
acre, 4,400 pounds of which are estimated to be digestible, and the 
beets, 3,750 pounds per acre, all of which is assumed to be digestible. 
This would make the cost of a pound of digestible dry matter in the 
beets 1.01 cents and in tho silage 0.71 cent. 

Profit and loss . — The following estimate of the relative cost of the 
feed for the alternating lots A and 11 during nine weeks in the experi- 
ment of 1300, and for the alternating lots (J and 1) during eight weeks 
in the experiment of 18S9, is based on clover hay at $0, bran at $13, 
silage at $2.30, and beets at $2 per ton : 


Lot* A find U 

Will* In-els . . 
With -uhtgi' 

Oittm'Tin* . . 

I,ntw C and 1> 1I8KU1 
With licet a . . 
With sil 1C*? . . . . 

OittViome ... 


Total roMl of 

Total virldof 

ItM <1 during ' 

milk d linin' 

t>xp«‘i nnent 

fluent. 


r« nind*. 

$29 M> 

2. 733 

22. 25 

2, 374 

7 <>1 

350 

25 

2. 357 

in» ;«» 

2. 300 

r>. 20 

48 


No arroiitil is taken of the stingo refined. w hioh nmoitutril to about 10 por oont of 
tho total amount feil, horauNc tin* lofuso was nl* no further value as feed. In tho cuso 
of tho hay. however, it. was tho aim m both cxperiiiic.uiH to offer moiv than would he 
eaten ; henue only that actually eaten in euleuhited. " * * [hi tho experiment of 

lHUO j tho increase of h\o weight apparently duo to tho hoots, addod to tho inerease 
of milk, would amply justify the increased oo.st of food; hut in last yoar’s export- 
inent [ tSS'.l], tho increase of livo weight was gn utost with the hi Inge; lienee we are 
in doubt whether the difference this year may not he duo to an inferior quality of 
silage [ it being made from loss mature oorn and containing a smaller proportion of 
grain than tho corn used in IS-*) J. 

The authors conclude that before beets and silage can safely be 
compared on the basis of their digestible dry matter it, must first be 
conclusively demonstrated that the increase in live weight in 1890 ap- 
parently duo to beets was in reality due to this cause ami was not 
merely accidental. 

Corn sllaye vs, dry-cured fodder corn , — Abstracts of observations on 
this subject made at the New Jersey, Massachusetts, Wisconsin, Iowa, 
Maine, Michigan, New York, Missouri, and Illinois Stations. 

Ohio Station, Bulletin VoL III, Ho. 6 (Second Series), July, 1890 (pp. 36). 

Experiments in wukat seeding, J. F. IIiokman, M. S. A. (pp. 
;1 75-183), — This article is not confined to the discussion of new work, bat 
is, in the main, a report of progress, adding another to the series of tests 
begun twelve years ago (in 1878). The report for 1889 may be found 
in Bulletin VoL II, No* 5, second series, of the station (See Experiment 
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Station Record, Vol. I, p. 287). As before, the topics are (1) thick and 
thin seeding; (2) early and late seeding ; (3) seeding at different depths 
and by different methods. With two exceptions Velvet Chaff (Pen- 
quite’s) wheat was used in all of the experiments reported. 

Thick and thin seeding. — This experiment has been repeated during 
nine seasons. In previous years the land used for the experiments has 
been “second bottom and light clay loam, with gravel subsoil, ” but this 
year “first bottom or low land was used. ” An attempt was made to 
duplicate the experiments with Velvet Chair wheat by using a variety 
named Dietz on other plats, but these were injured by freezing and ex- 
cessive moisture. In other years the rates of seeding have been from 
2 to i> pecks per acre ; this year a 10 peek rate was added. In 1800 the 
results varied bat little. The 5-peck rate gave a slightly higher yield 
than any of the others, but this was closely followed by the 7, 4, ami 0 
peek rates. For the nine years the 7-peck rate gives the highest aver- 
age yield, but is closely followed by the 5 and 0 peek rates. 

Early and late seeding. — A table gives the dates of seeding from Au- 
gust 22 to November 1, yield per acre of grain and straw, and pounds 
of straw per 100 pounds of grain for eleven plats used in 1800. The 
best results this year were obtained from seeding between October 4 
and November 1. In another table the yields of grain per acre in simi- 
lar experiments during seven seasons are compared. 

After seven years’ trial \v<» have lonml that, with n single slight oxceptiof), the 
highest, yields have beou produced ftoui seeding during the. last week in September 
and the tirst week in Oct oho i . 

For 1890 the product from the land seeded November I whs almost as high as 
where the seeding was a rnoii Hi earlier. This was probably duo to the unusually 
open winter of 1889-90. 

Methods of culture and different depths of seeding . — The results at- 
tained by various methods of seeding, Lois VVeedon culture, middling, 
and different depths (4 to 4 inches) of planting the seeds are given 
in one table for 1890 and in another for live seasons. The variety of 
wheat used in 1890 was Martin’s Amber. Better yields have been ob- 
tained from seeding from 1A to 2 inches deep than from shallower or 
deeper planting. “Five years 1 experiments with the roller or wheel 
following iu the track of each drill hoe indicate that the practice may 
be a good one; at least it is worthy of a more thorough test.” 

Comparative tests of varieties of wheat, J. F. Hickman, 
M. S. A. (pp. 184-203).-—' For an account of similar experiments in 1889 
see Bulletin Vol. II, No. 5, second series, of the station, and Experi- 
ment Station Record, Vol. I, p. 289. 

All the tests of varieties of wheat at this station from 1882 to 1889 
were conducted on the “ south field.” For the trial of 1890 a level field 
of alluvial bottom-land, with quite uuiforin soil, which had. been iu clo- 
ver three years, was thoroughly prepared by plowing, rolling, and har- 
rowing, and was divided into tenth-acre plats. A diagram of the plate 
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is given in the bulletin, Sixty-oue varieties were sown, 56 on this field 
and 5 on other land. The results obtained this year are given in tabu- 
lar form for 55 varieties. Another table contains a compilation of re- 
sults of tests of 60 varieties for ten years, showing the yield of each 
variety for each year it has been grown at the station, arid also the aver- 
age yield for the period it has been grown licit*. A third table 
gives the yearly and average yield of 15 of the most reliable varieties 
grown at the station for six years. The following are especially com- 
mended : “The Valley, Nigger, Penquite’s Velvet Chaff, and Diehl Med- 
iterranean among the red bearded wheats; of the smooth, red wheats, the 
Red Fultz, Poole, and Finley; of white wheats, Silver Chaff (smooth), 
Royal Australian (Clawson), Martin’s Amber, and Democrat.” 

in another table are contained the results obtained in 1800 with fif- 
teen varieties of wheat planted on the river bottom on clover sod and 
after corn, beets, and oats in rotation, and on second bottom-land which 
had been in wheat nine years. 

The results. as shown by I ho table, do n«»t indicate that the laud on which the ro- 
tation w as followed lias been materially impoverished by I lie successive cropping; 
hut in the smith field, where continuous cultivation luis been followed, the effect is 
much more marked. 

Not only the total product of straw, but the number of pounds of straw to each 
hundred pounds of grain is much less on the high ground than on the hottoin-lau 1. 

The grain from the second bottom was in each case equally as good ami in most 
varieties perceptibly better in quality than that from th« lower ground. 

Synonym *. — [The following statements are by the direetoi ot the statiou.] Sibley’s 
New Golden and Tasmanian Red appear to bo the old Mediterranean under now 
names. Reliable, Valley, anil Kgyptian closely resemble each other in the field, but 
show slight differences m the grain We have not been able to distinguish Red 
j'hilt/ aud German Kmpcrnr from Michigan Amber. Poole resembles those closely, 
hut is distinct. Witter was classed with them last year, but is distinct and inferior. 
The only point of distinction we have yet found between Hungarian amt Geneva is 
the excessive smiittiness of the former. I held Mediterranean, G olden Gross, Mis- 
souri IUuo Stem, and Seneca Glnof are one and the same variety. Royal Australian 
is the old Glswsou under a new and high sounding name. Finley and Fultz are not 
distinguishable, whether in the field or granary. Stiver Fluid*, Martin’s Amber, am! 
Laudreth resemble each other so closely that we can not yet describe their points of 
difference, if they have any. Martin's Amber ma\ prove to In* slightly different after 
further comparison. Of other varieties we are yet indoubt. It is not always pos- 
sible to decide positively whether two differently named lots of wheat are identical 
or otherwise from a single season’s observations, especially if the seed has been ob- 
tained from different localities. 

Large vs. mall plats . — The results on the tontli-aere plats in 1890 are 
compared with those on plats of from .) to 1.8 acres for four varieties. 
In only one case is there any material difference in the rate of yield |«r 
acre on the large and small plats, and that was probably due to the 
lodging of the wheat. 

Bearded vs. smooth and red vs. white wheats . — A table gives the aver- 
age yields of bearded and smooth and of white and red varieties for 
each of ten years and for this whole period. 
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The record includes ninety-five trials of white wheats and throe hundred and thir- 
teen of red wheats. The average yield per acre for the white wheats has been 30.8 
bushels per acre, while the greater number of red wheats have averaged 31.5 bushels 
per acre for this scries of ten years. During the ten years one hundred and sixty- 
two trials of bearded wheats have been made, giving an average of 31.7 bushels per 
acre, while two hundred and thirty-four trials of smooth wheats have given an av- 
erage of 31.1 bushels. 

The differences in the yields of these different classes of wheat in so 
many trials covering so long a period, are so slight as to indicate that 
under the conditions prevailing at this station one kind is about as re- 
liable as another. 

Test of varieties on black soil — This is a report by (he director of the 
station of the first of a series of tests to be conducted on a farm 29 miles 
west of Columbus “in a section of country where there are large areas 
of black land, either covered originally with burr-oak and elm or bare 
prairie.” This is a matter of considerable interest to many Ohio farm- 
ers, for such soil, unless it contains a considerable admixture of sand, 
is generally found to be less suited to the production of wheat than soils 
whose lighter color indicates a smaller proportion of organic matter in 
their composition. 

The special field need for the experiment luvd been in retain e cultivation for many 
years, the crop for WJ being corn. Twelve varieties of wheat woie sele< toil from 
those which hail given the host results at the station. They were sown in plats of 
one tenth acre each, about the middle of September, the rent liuder of the tie Id* (30 
acres) being sown with Egyptian wheat. 

About the. middle of June rust, made its appearance in this field, and by June 'JO 
the entire lie»d was covered. An examination made on that date revealed no marked 
difference in the amount of rust on the different varieties. 

The results on three plats sown with Velvet. Uhaff (PenpuitcV) indi- 
cated that the soil was sutlicicntly uniform to make the test, satisfactory. 
This variety produced a larger yield than any of the others on all three 
plats, thus justifying its recommendation for such soils, which has been 
given in previous years by the university and station. 

Variety tests by farmers. — Under this head are given reports on tests 
of 12 varieties of wheat, by farmers who bought seed of the station ami 
planted it on different kinds of soil. The reports are also summed up 
in a table. 

Smut in wheat, J. F. Hickman, M. S. A. (pp. 203-208).— “ .Reports 
from various sections of the State indicate more injury to the wheat 
crop of 1890 from what is known as stinking smut than for any previous 
year of which we have any definite information” A table gives the 
per cent of smut as estimated in the field, and the number of smutted 
grains in each one thousand after redefining. Four varieties, New 
Monarch, Farquhar, Hungarian, and Ontario Wonder, were very much 
more affected than the others. The estimated percentage of wheat 
which was winter-killed is also given for fifty varieties, ranging from 3 
to 60 per cent. 
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Results op experiments with fertilizers on wheat, 0. E. 
Thorne (p. 208),— In a brief note appended to the bulletin are stated 
the general results of this year’s experiments with fertilizers on the sta- 
tion farm. The details will be published in a future bulletin in connec- 
tion with the results of similar experiments on corn and oats. “On 
this farm, where by thorough drainage and tillage we have been able 
this year to produce an average of 30 bushels of wheat per acre without 
any fertilizer, no combination of commercial fertilizers has produced 
sufficient increase of crop to pay the cost of the fertilizer, although 
barn-yard manure has paid more than three times the cost of its appli- 
cation.” 

Ohio Station, Bulletin Vol. I, No. 2 (Technical Series), May, 1890 (pp. 100). 

A CATALOGUE OF THE UNO) LTUATKD FLOWERING PLANTS GROW- 
ING on the Ohio State University grounds, M. ('raid, 11. S. 
(pp. 40—1 1 0, illustrated).— This was prepared as a thesis for the degree 
of llachelor of Seieuoe at the university, and as the author states in a 
foot-note, might properly hu\e been entitled “a catalogue of unculti- 
vated pbenogams, with notes on their abundance, distribution, and 
time of blooming.” 

The catalogue includes four hundred and sixty-eight, species and 
varieties of the one thousand six hundred and forty-six which have 
been found in this State. Tin* aiticle is illustrated with a map of the 
university grounds. 

Fourth contriuution to a knowledge of the life history 

OF PERTAIN LITTLE- KNOWN PLANT HUE.* <■. M. WEED, M. S. (pp. 
111-120). — Notes on the cherry plant-louse (Mipux cerasi, Linn.), willow 
grove plant-louse ( Mela mirant Inis sal id i, Harris), spotted willow plant- 
louse ( Mrlnunrauthu* sal ids, Linn.), white, pine plant-louse ( Lachuux 
strobi , Fitch), toothed willow plant-louse I Lachnux aentatvx, Le Baron), 
the Scotch pine plant-louse ( Lachnux pini , L.). The notes are accom- 
panied by live plates containing photo-reproductions made from living 
or freshly-killed specimens by Miss Freda Del mers under supervision 
of the author. 

A DESCRIPTIVE CATALOGUE OF THE SHELLS OF FRANKLIN OoUNTY, 
Ohio, H, A. Surface (pp. 121-148). — Descriptive notes on forty-nine 
species of mollusca, illustrated with two plates containing forty-two 
photo-engravings. “Most of these illustrations are reproduced from 
the papers of W. G-, Binney, but some are from drawings by Miss Freda 
Detraers.” 

* For the preceding contributions of this scries see l'sjche, Vol. V, pp. 183-134, 80t>- 
210; Ohio Station, Bulletin Vol. II, No. <!, second series, pp. 14S-1.*2. and Experiment 
Station Record, Vol, I, p. 891, 
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Tennessee Station, Bulletin Vol. Ill, Ho, 3, July, 1890 (pp. 24). 

Points about country roads, W. W. Carson, 0. E. f M. E., (pp. 
43-64). — In an introduction the director of the station states that this 
article was prepared at his request by Professor Carson, who occupies 
the chair of civil engineering in the University of Tennessee, with a 
view to aiding the movement in that State in favor of better country 
roads. 

As the farmer gets the same price for what lie sells whatever distance 
be has to haul his produce to the railroad station the cost of hauling 
comes entirely out of his pocket. It has been estimated that our poor 
roads cost the farmer at least $15 a year for every horse. The question 
of improved road making is thus of great importance. 

“For a country road, the quest ion of most importance is the dralt; 
that is, the number of horses needed to draw a given load, or (to state 
it otherwise) the load that one horse can draw. We need, therefore, to 
see wliat effect different grades and road coverings have on draft.* 
Tables arequoted from General Gilmore’s work entitled “ Hoads, Streets, 
and Pavements,” to show the relative draft of different kinds of roads 
at different grades. Calculations based on these tables are given to 
show how the work done by the horse is distributed and what are the 
effects of different grades and kinds of roads on the cost of hauling. 
The author favors the payment of the road tax in money instead of 
labor and the employment of State and county engineers to superintend 
the making of roads. The location and construction of proper roads 
are discussed in some detail. 

Utah Station, Bulletin No. 1, June, 1890 (pp. 12). 

Investigations in progress at the station. J. W. Sanborn, 
B. S. (illustrated). — Brief historical statements are made relating to the 
experiment station enterprise in this and other countries. The Utah 
Station was founded by an act of the Territorial legislature of 188S, 
blit was not organized until near the end of 1880, when a director was 
appointed. Five buildings for the use of the station are being erected, 
a laboratory, bank barn (surrounded by a silo, root cellar, hog-house, 
engine-house, and wagon-shed), farm and dairy-house, and t wo cottages. 
The station is also well equipped with chemical apparatus ami farm 
and horticultural implements. The legislature of the Territory has 
supplemented the national grants of money by a liberal appropriation 
for buildings, farm tools, and stock. 4< Eighty-five acres of the station 
farm are now covered with crops; 40 acres are serving the combined 
purposes of inquiry and economic fanning.” The field experiments nowr 
in progress include tests of grasses, clovers, and other forage plants; 
oats, wheat, corn, barley, sorghum, and sugar-beets; the cultivation of 
corn, potatoes, and wheat; rotation of crops; tests of fertilizers ; and the 
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relative ability of different crops to obtain nitrogen from tbe air. Box 
experiments are also being made with reference to soils, vaporization 
of water, and the growth of various crops. Feeding experiments, me- 
teorological observations, and tests with the dynamometer are also 
planned. In horticulture, tests of varieties of apples, pears, plains, 
peaches, cherries, strawberries, raspberries, apricots, and various other 
fruits, and of vegetables and economic fruit-trees not grown in the Ter- 
ritory, have been commenced. Systems of tillage and irrigation will 
also be tested by the horticultural department. Plans and descriptions 
of the farm and dairy-house, baru, and the front elevation of the lab- 
oratory and farm-house are given. 

Virginia Station, Bulletin No. 7, July, 1890 (pp. 16). 

Variety tests with stiuwhkrriks, AV. B. Alwood (illus- 
trated). — In the introduction the importance of fruit and especially of 
strawberry culture in Virginia, is urged. “ The varieties under test at 
the station were planted in April, 1889, on a fairly strong clay-loam 
soil, which had but recently been broken up from sod. The land has 
a gentle slope to the south, and except that it is somewhat inclined to 
wash, is a fairly good situation. * • * The plants were set in rows 4 

feet apart, and 1 ! feet apart in the row, and were given clean culture, 
care being taken to remove all blossoms which appeared the first year, 
as it was desired to get a strong stand of plants for this year’s test. 
The runners were trained so as to give matted rows. The length of 
row was quite uniformly .‘Ml feet.” The vines were mulched during the 
winter with favorable results. 

The beat yield at the station was from ft, 000 to H,00O quarts per acre. This, it is 
true, is an estimated yield, made from UO fret of row. ami no one pretends that it 
could be easily duplicate, d on an acre; yet, as an indication of what can he Attained, 
it certainly has value. One to two thousand quarts per acre ought to be grown in 
practical culture. 

Tabular (lata are given for forty-nine varieties, including tbe dates 
of first blooming and first and last picking, number of days in bearing 
seed, quality and value for market and home use (on a scale of 10), 
yield for four different periods of picking, from June 2 to June 24, and 
total yields, and productiveness (on a scale of 10). There are also de- 
scriptive notes on the varieties tested and illustrations of five of the 
promising new varieties. A list of oue hundred and three varieties 
now being tested at the station is given. 

The following new varieties are recommended as worthy of trial in 
this State for commercial purposes : Bubach No. 5, Crawford, Eureka, 
llaverland, Miami, and Parry. Bubach No. 5, Haverland, and Sharp- 
less are especially recommended for home nse. Belmont, Bomba, Craw- 
ford, First Season, Jessie, and Parry are also considered worthy of trial 
for this purpose. 
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It is thought that mulch, even in the warm climate of thia State, can bo profitably 
lined. The facta in thia regard should he learned by careful testa. 

It is advisable to plant but few varieties, and select them with care, having in 
view vigor aud productiveness of plant, size, character, and quality of fruit. Pistil* 
late varieties should he interspersed with perfect dowering sorts, usually three to 
five rows of the former to one of the la tter. 


Wisconsin Station, Bulletin No. 24, July, 1880 (pp. 18). 

A NEW METHOD FOR THE ESTIMATION’ OP FAT IN MILK, ESPECIALLY 
ADAPTED TO CREAMERIES AND CHEESE FACTORIES, S. M. BABC0(]K, 
Ph. D. — The object of this, us of several methods lately described (Short, 
Parsons, Patrick, Failyer and Willard, Cochran, and others), was to 
devise a simple and quick method for the determination of the per- 
centage of fat in milk, lifted for the use of breeders and dairymen for 
estimating the value of cows as milkers, in order to improve their 
stock, and by creameries in adjusting the price to be paid to patrons. 

As in several of the other methods named, acid is added to the milk 
and the albuminoids, casein, fibrin, etc., are changed to soluble acid- 
albumins, which offer less resistance to the rising and aggregation of 
the fat globules. The peculiar feature of this method consists in plac- 
ing the bottles containing the acidified milk in a centrifugal machine, by 
the rapid revolution of which the fat is made to separate more quickly 
and completely. 

The bulletin describes the apparatus, chemicals, and manipulation 
of the method in sufficient detail to be understood bv those who have 
not the training of the laboratory. 

Approximately equal volumes of milk and commercial sulphuric acid 
of 1.82 specific gravity are mixed in a test bottle with a long graduated 
neck. A pipette delivering about 17.5 cubic centimeters of milk, and a 
measuring cylinder for the acid are used. The bottles are u whirled for 
several minutes at a temperature of about D.PC. (200- Fall.), in a hori- 
zontal wheel making from seven to eight hundred revolutions per 
minute. This wheel is surrounded by a copper jacket, which may be 
filled with hot water for heating during the test. “The separation of 
fat by gravity alone is not complete even when the bottles are left 
standing for several hours; with the centrifuge, however, a perfect 
separation is accomplished in a few uiliiittes.’ 9 If whirled at once no 
heat need be applied, as that caused by the strong acid and milk is suf- 
ficient. After whirling, the bottles are filled to the neck -with hot water, 
returned to the machine, aud whirled for one or two minutes longer, 
after which they are filled with hot water “to about the 7 per cent 
mark, 1 ’ and the machine is again turned for a short time, the tempera- 
ture being kept up by means of a kerosene lamp or filling the jacket 
with hot water. The fat separates out and is read off while still iiquid* 
preferably at about 85° 0, (150° Full.), the reading giving the per cent of 
fat directly without calculation aud* being easily taken to 0,1 per cent 



257 


With skim-milk, buttermilk, or whey, iu which there is but little fat, 
it is recommended to treat lour portious in as many bottles and collect 
all the fat in one bottle, or better, to use a bottle holding three or four 
times as much as the ordinary test bottle. With sour buttermilk or 
milk that has stood a considerable time before testing, the tendency of 
the albuminoids to precipitate on the addition of water may be avoided 
by nsiug a hot mixture of equal parts of sulphuric acid and water in- 
stead of water alone. 

In testing cream the test sample may be divided about equally into 
two or three parts and treated in as many bottles, the several readings 
being added. The sources of error and means of avoiding them are de- 
scribed, and the results of forty comparative tests with the gravimetric 
(asbestos) and the above-described method are given. 

In thirty samples of whole milk the new test gave results in fifteen 
cases higher and in fifteen cases lower than the gravimetric determina- 
tions, the average being 0.107 per cent higher than the gravimetric, and 
the greatest difference 0.3 per cent. In two samples of skim-inilk the 
results with the new test averaged 0.035 per cent higher, in three sam- 
ples of buttermilk 0.17 per cent, lower, in one sample of whey 0.07 per 
cent higher, and in four samples of cream 0.02 per cent lower than the 
gravimetric determinations. Several tests have been made with both 
condensed milk and with cheese, which have given a clear separation of 
flit/’ In three such tests the new method gave results averaging 0.12 per 
cent lower than those of the gravimetric method, and in one sample of 
condensed milk 0.18 per cent higher. 

“Two samples of milk may be tested iu duplicate in fifteen minutes, 
including all the work, from the mixing of samples to the cleaning of 
the bottlesr After the milk has been measured sixty tests may be 
made in less than two hours, including the cleaning of the bottles. 
* * # The cost of the test will depend upon the price of commercial 
sulphuric acid. One pound of acid is sufficient, for fourteen tests. Iu 
a factory where acid is purchased by the carboy it should not cost more 
than one fifth cent per test, and in no ease should it cost more than one 
half cent per test. The breakage of bottles, if properly made, is so 
slight that it need not be considered.” 
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DIVISION OF ORNITHOLOGY AND MAMMALOGY. 

NORTH AMERIC AN FAUNA No. 4 (pp. to). 

DESCRIPTIONS OF TWENTY'S! X NEW SPECIES OF NoKTII AMERI- 
CAN mammals, C. Hart Merriam (illustrated). — This number includes 
descriptions of seven species of the little, striped skunks (genus Spilo- 
gah), with suggestions regarding revision of the genus; five ground- 
squirrels of the genus Tam i as ; an Evotumys from Colorado; two species 
of Evotomys from the Pacific coast region ; a marten (Mustela (annua) 
from the Northwest coast; a species of MoIushhh from California; a 
prairie-dog from Wyoming ; three ground-squirrels of the Spermophiins 
spilosoma group; three kangaroo rats, with remarks on the identity of 
Dipodomys ordii of Wood house; a pocket gopher of the genus Ueomys, 
from Western Nebraska; and a species of lJespcromys from Southern 
Florida. The illustrations consist, of three plates with eleven figures, 
and three figures in the text. 

DIVISION OF ENTOMOLOGY. 

Insect Life, Vol. I LI, No. U, September, 1800 (pp. 41-87, illus- 
trated). — The principal articles in this number are on the clover mite 
(Bryvbia pratensw , Garmau), by C. V, Riley and t\ L. Marlatt; an out- 
break of the army-worm, and some other insects affecting grain in 
Maryland, by W. II. Ashmead ; some of the bred parasitic Hymenoptera 
in the national collection (continued), and descriptions of certain lepi- 
doptetous larvic, by H. G. Dyar. There is also a report of the proceed, 
iiigsof the Entomological Club of the American Association for the 
Advancement, of Science, at Indianapolis, August, 1890, by F. M. Web- 
sfcer, secretary. 

DIVISION OF POMOLOGY. 

BULLETIN No. I! (pp. 14). 

Classification and generic synopsis of the wild grapes of 
North America, T. V. Munson.— “ This is intended as preliminary to 
a complete monograph on the wild grapes of this country, nowin course 
of preparation by this Division.” 
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DIVISIOH OP BOTANY, 

BULLETIN No. 12. 

Grasses of the Southwest, Part I, G. Vasey (illustrated). 
‘‘This bulletin is to constitute the first half of the first volume of a 
work entitled Illustrations of North American Grasses. The work 
when completed will consist of two volumes, the first entitled, ‘Grasses 
of the Southwest, the second, Grasses of the Pacific Slope. Proper 
title-pages and indexes will be published with the last part of each vol- 
ume.” In this number arc included plates and descriptions of 50 
species of the grasses of the desert region of Western Texas, New Mex- 
ico, Arizona, and Soul hern California, as follows : .Egopogon geminiflorus , 
Andropogon cirrhatus, A . hirtiflorus, A. saccharoides , A. wrightii , irtV 
tida arizonica , A. divaricata, Bonteloua arenosa , B. aristidoides, B Bur - 
kei, B.eriopnda , B. harardii , R. hirsuta, B. humholdtiuna , B. oligostachya, 
B . prostrata , B . racemom, 7>. raniosa , 77. stricta , />. trijida , Buehloe 
dactyloides, Cathestecum ereetum, Cenchnis my muroidas, C. tribuloides 
Clitoris alba, C. ciliata, C. cucullata, (\ glauca, <\ vcrticillata, EHonnrm 
barbicubnis , Epicampcs macroura, E.rigc'is , Emnochloc bigelovii, E . lcingii, 
Eriochloa scrimu Hctcropogon contort ns, llilaria ccnchroides , iZ. mutica, 
Melica diffusa, M. porteri , Muhlenbcrgia distichophyUa , .1/, gracilis, Pani. 
cum bulbosum, P. ciliatissimum , P. lachnanthum , Sctaria caudata , fltewo- 
taphrum amcricanum , &£/p<v flcjcuosa , Thurberia arkansana, Track ypogon 
poiymorphus, Tragus racemosm. 

Probably the most important agricultural question before the people of this region 
is how to increase the production of grasses and forage plants on the ari l lands. It 
is the opinion of many that this can he done by bringing under cultivation some of 
the nat- ve species. Experiments are about to be undertaken in this direction by the. 
agricultural experiment- stations and by individuals. The first step in such an enter- 
prise is a knowledge of or an acquaintance with the native species. Nothing can be 
better adapted to this object than the work Imre undertaken. and in this wnj the 
knowledge of the scientist can he made helpful to the practical economist. * * * 

A second part of an equal nnmbei of plates is now in preparation, alter which it is 
proposed to publish an analytical synopsis of all the grasses of the desert region. 
The drawings of the grasses have been made ohielty by Mr. William R Scholl, and 
in the description of the species 1 wish to acknowledge important aid irom Mr* 
Frederick V. Uoville, assistant- botauist. 
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Bulletin No. 7, April, 1890 (pp. 13). 


Two rowed baulky, William Saunders.— Implies from a num- 
ber of maltsters, brewers, ami eoni brokers in Great Britain, based on 
samples of two-rowed barley grown in Canada in 1880, are quoted to 
show that such barley is likely to be favorably received in the English 
market. The varieties included in the samples were Cartel’s Prize 
Prolific, Danish Chevalier, Danish Print ice Chevalier, Beardless, and 
English Malting. The valuations given in the replies above refened 
to ranged from 78 cents to #1.12 and averaged ID cents per Canadian 
bushel of 48 pounds, delivered in England. 

Taking the average cost of trunspoi tutinti from Canada to England to he 15 cents 
per bushel and allowing 5 cents additional foi commissions and incidental expenses, 
this would leave the iariuer, on the basis of the lowest of the estimates gtven, tiU 
cents here for the Canadian bushel ; taking the average figure. it would be 7b cents, 
and on the higher estimates hr 1 to 04 cents. 

Placing the export.* of Cumuliau bailey at lO.buo.nun bindiel,**, e\eiy rent per bushel 
added to the price obtained for it puts £>100, non into the pockets of the fanners, and 
had the entile crop of surplus barley ot I ■***'.» in Canada been iwo-iowed and sold at 
the lowest figures which have been gi\en foi the poorest of the samples sent to Eng- 
land, instead of shipping the crop to the (billed Slates at an average of about 45 
cents, the gain to the farmers of Panada would have amounted to $1 ,500,000, ami 
could the average price which has been named have been obtained, the difference 
would have been over (*l,00u,b00. With such possibilities m view the wisdom of 
making a strong effort in that direction can scarcely he questioned by any reason- 
able mind. 

It ie also stated that ex peri meats at the experimental farms in Cau- 
ada, as far as they go, indicate that with proper cultivation two-rowed 
barley will improve rather thau deteriorate in the climate and soil of 
Canada. 



The PoNt-Oftice Department has recently i tiled that “ in sending out bulletins from 
an agricultural experiment fetation it is permissible to inclose postal- cards to enable 
correspondents of the station to acknowledge the receipt of its publication* and to 
request their continuous transmission,” 

Arkansas Station.— G. L. Teller, It, 8., formerly of tin* Michigan Station, has 
been appointed chemist of this station, vice C\ 15. (.'oiling* nod, 15. 8 . who has gone 
to the. Arizona Station. Special features of the present work are feeding experiments 
with cotton -send products, and investigations on Texas fever and insecticides, 

CoNNKtTirPT Ptatk Siaijon. — 0»1 ton-seed meal containing only .'ID. 11) per cent of 
albuminoids (the average should he at least 4*2£ per eenth and adulterated w’lth 
rice meal or refuse, has m onth been found on sale m this State. 

CoNNKrnrrr Sroims Stvtiox. — C. 15. Dane has been appointed assistant in farm 
experiments, vice E, A. Hailes. Hon. J. W. Alsop, M. D., of Middletown, lias re- 
cently given the station .fthoO to enable it to prosecute on a more liberal scale its in- 
vestigations on tin* n< quisition of the free nitrogen of the air by plants. A greenhouse 
i« being erected for Hse m these researches. The feeding experiments with milch 
cows begun ir» the spring of 1*90 will he eontnmed,a special subject of study dur- 
ing the coming winter boiug the variations in the quality and quantity of milk with- 
out and with change of ration. 

Kansas Station.— -The bulletins of this station for the ensuing year are designed 
to he complete records of the experiments reported in them, and will not he reprinted 
In the annual report of the. station They will he paged consecutively and a com- 
plete index of their contents will he published at the close of the jear. 

N. 8. Mayo, D. V, K., formerly assistant in veterinary science at the Michigan 
Station, has been appointed instructor in physiology and veterinary science at the 
Kansas AgricuUnril College, and will have charge of experiments in animal physi- 
ology and veterinary science, 

Louisiana Stations.— William ('. Stubbs, jr., has been appointed farm manager 
at the Sugar Experiment Station, vice A. M. Gardner, 15. S. 

Mainland Colut-uk and Station.— T, L. Brunk, 15. 8., late of the Texas College 
and Station, has been appointed horticulturist of this station ami professor of botany 
and horticulture of the college. The station lias made exhibits at live comity fairs in 
Maryland this season. The experiments with tomatoes recorded in the annual repoit 
for 18^9, have been duplicated and somewhat extended this year. 

Massachusetts State Station.— The principal lines of investigation during the 
past season have been (1) field experiments on the effect of different forms of nitro- 
gen on oats, and of different forms of phosphoric acid on potatoes, ami compaiative 
tests of different grasses and grass mixtures; (2) feeding experiments with reference 
to the fattening qualities of different breeds of pigs, and the comparative merits of 
old and new-process linseed meals as feeding stuffs for milch cows. Among the ex- 
periments now in progress are those relating to the economical production of beef 
and mutton, the effects of gluten and cot ten-seed meals as feeding stuffs for milch 
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cows, and hot- house experiments with different forms of nitrogeu on grains to sup- 
plement field experiments in this line. An orchard of large fruits has been set out, in 
which the effects of different fertilizers on fruits will be tested. 

Michigan Station.— In eo operation with the State Live Stock Sanitary Commis- 
sion the station has begun experiments to learn whether actinomycosis in cattle is 
contagious. Spurry lias been introduced on the “ Jack-pine plains” as a fertilizing 
and forage crop with good piomiso of success. II. C. Spencer has lelired from the 
State Hoard of Agriculture. 

New York Cornell Station. — M. 1. Slingerlawl has been appointed assistant 
entomologist, vice J. M. Stedman. H. S. The first of several small buildings for the 
use of the veterinary division is now being erected for use in experiments relating to 
tbe causes and prevention of contagious diseases among domestic animals. It- is to 
be built of hollow vitrified brick with cement floors, and will be so arranged that 
the different stalls can bo easily and securely isolated. Extensive alterations in the 
university barn have been begun to secure increased facilities for feeding experi- 
ments, especially with pigs. 

Oregon Station.— An exhibit of one hundred varieties of grain and four hundred 
and twenty-five varieties of potatoes was made by the station at the State Fair and 
at the Northwest Exposition at Portland, Oregon. 

Rhode Island School and Station. —The erection of a veterinary hospital has 
been begun on plans furnished by F. E. Rice, M. lb, M. R. C. V. S., the recently ap- 
pointed veterinarian of the school and station. The building is to be of wood, 7fi by 
4G feet, ami three stories high. It. will contain offices, drug and apparatus room, lec- 
ture room, large stable with eight box stalls and an operating floor. 

The governing board of this stati »u is at present organized as follows: Melville 
Bull, B. A., treasurer, 0. H. Coggesball, C. O, Flagg, B. S. t president and director, J, 
H. Elclredge, M. D., and C.J. Greene, secretary. The station made exhibits at the 
State and Washington Conuty Fairs of varieties of grains, grasses, clovers, potatoes, 
and other vegetables, and of work in apiculture. 

South Carolina Station.— The station was transferred November 1 to Pendleton, 
S. C., where it will be counectod with tho deration Agricultural College, of which 11. 
A. Strode is president. The station staff* is at present organized as follows: H. A. 
Strode, director; J. F. Duggar, assistant director; and M. B. Hardin, chemist. 

South Dakota Station.— In tho station staff as now organized, L. McLooth Ph. 
D., is president ex officio; L. Foster, M. S. A., director and agriculturist; and W. 8. 
Frost, accountant and stenographer, vice C. J. Coote, B. S. J. C. Duffy, B. S., is no 
longer a member of the staff. 

The results of the sugar-beet culture at this station this season are quite satisfac- 
tory. A sugar yield of 17.85 per cent of the whole beet has been obtained from 
varieties grown from seeds imported and distributed by this Department. This re- 
sult is 5.55 per cent greater than any other yet obtained by this station from beets 
grown from American seeds. The importance of perfect maturity has been made a 
special feature of tbe experiment this season. The results of different analyses made 
at intervals of four days each, beginning when the beets were apparently mature 
showed a remarkable increase of saccharine matter. Three successive intervals 
showed each an increase of 1 per cent, and sixteen days, from October 9 to 25, a gain 
of 34 per cent. 

Texas Station.— Among the investigations now in progress at this station are di- 
gestion experiments with different feediug stuffs and feeding experiments with pigs 
on a relatively large scale, in which tbe effects of cotton seed and cotton-seed meal 
will be tested. 

Virginia Station.— Dr. Charles Ellis bas been appointed veterinarian of tbe sta- 
tion. A forcing-house is to be erected for the use of the horticultural department. 



UST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURL 

OCTOBER 1 TO NOVEMBER 1, H.>0. 


Division of Entomology: 

Periodical Bulletin, Vol. Ill, No, 2, September, Irtio). — Insect Life. 

Office or Experiment Stations: 

Experiment Station Record, Vol. 11, No. 3. October, 

Division ok Ornithology and Mammalogy: 

North American Fauna No. 4.— Descriptions of Twenty-six New Species of North 
American Mammals. 

Division of Statistics: 

Report No. 77 (new series), September, 1890.— Report on Condition of Crops in 
America and Europe, and Freight Rates of Transportation Companies. 
Report No. 78 (new series), October, H00.— Report on Condition of Crops, Yield 
of Drain per Acre, and Freight Rates of Transportation Companies. 
Division of Pomology: 

Bulletin No. 3,— Classification and Generic Synopsis of the Wild Grapes of North 
America. 

Division of Vegetable Pathology: 

Bulletin Vol. VI. No. 2, September 10, 1890. — Journal of Mycology. 

Division ok Botany : 

Bulletin No 12, Part 1, October 13, 1 830. —Grasses of the Southwest. 


USTOF STATION PUBLICATIONS RECKIVKD BV THE OFFICE OF EXPERIMENT STATIONS. 


OCTOBER l TO NOVEMBER 1. 1,-W. 

Agricultural Experiment Station oi tiik Agricultural and Mechanical 
College of Alabama : 

Bulletin No, 18 (new scries), August, 1830.— Climatology of Alabama. 

Alabama Cankbrakk Agricultural Experiment Station : 

Bulletin No. 9.— Crops for Silage ; Forage Plants aud Grasses. 

Arkansas Agricultural Experiment Station : 

Bulletin No. 13, August, 1 830,— Strawberries, 

Bulletin No. 14, September, 1890, -The Effects of the Araenites upon Plants. 
Agricultural Experiment Station of tiik University of California : 

Bulletin No, 88, October 8, 1890,— The use of Fertilizers in California. 

The Connecticut Agricultural Experiment Station: 

Bulletin No. 104, October, 1890.— Fertilizers. 
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Iowa Agricultural Experiment Station: 

Bulletin No. 10, August, 1890. — Our Rusted and Blighted 1 * Wheat, Oats, and 
Barley in 1890; Experiments with Arsen if es ; Stocks for the Cherry, Plain, 
Prune, and Apricot ; A Chemical Study of Blue-Grass; Corn Fodder. 

Kansas Agricultural Experiment Station: 

Bulletin No. 1*2, August. 1890. — Preliminary Experiments with Fungicides for 
Stinking Smut of Wheat. 

Bulletin No. 19, August, Hpo. —Experiments with Oats. 

Kentucky Agricultural Experiment Station: 

Bulletin No. 90, August. 1890. — Wheat Experiments: A Ne\v Wheat Insect. 
Louisiana State Experiment Station: 

Bulletin No. 9 (second series). — Report of Horticultural Department. ► 

Bulletin No. 4 (second series).— Irish Potatoes. 

Maine State College Agrjculti uai. Experiment Station: 

Annual Report, Part III, 1889. 

Maryland Agricultural Experiment Staiion: 

Special Bulletin, October, 1*90.— Composition of Commercial Fertilizers Sold in 
this State. 

Massachusetts State Agkici r tural Experiment Station: 

Bulletin No. 98, September, 1890.— Feeding Experiments with Milch Cows. 
Hatch Experiment Station of hie Massachusetts Agricultural. College : 
Bulletin No. 10, October, 1890. — Report on Special Fertilizers for Greenhouse 
Crops; Report on Small Fruits. 

Meteorological Bulletin No. 22, September. 1890. 

New Jersey State and College Agricultural Experiment Stations: 

Bulletin No. 72, October 4, 1*90 .-Plant- Lice, and IIow to Deal with Them. 
Bulletin No. 73, October 0, 1*90.— Analytics and Valuations of Complete *Ferti- 
1 users. 

Cornell University Agricultural Experiment Station: 

Bulle* a No. 20, September I8911. — Cream Kaising by Dilution : Variations in 
Fat of Milk Served to Customers in Dipping from the Cans 
Ohio Agricultural Experiment Siahox: 

Bulletin Vol. HI, No. C» (second series^ July. 1890.— Experiments in Wheat Seed- 
ing; Comparative Tests of Varieties of Wheat ; Wheat Smut. 

Texas Agricultural Experiment Station: 

Bulletin No. 12, September, 1*99, — The Screw Worm. 

Agricultural Experiment Station of Utah: 

Bulletin No. 1, June, 1-*9R. — Investigations in Progress at the Station. 

West Virginia Agricultural Experiment Station: 

Uui Intin No. 7.— ExiM-rimnntH upon Wtic.it, Kriut-Treea, Garden Seeds, (trasses, 
Forage Crops, and Miscellaneous Subjects, 

Agricultural Experiment station of the University of Wisconsin : 

Bulletin No. 25, October, 1890.— Feeding Bone Meal and Hard- Wood Ashes to 
Hogs Living on C orn. 

DOMINION OF CANADA. 

Department of Agriculture: 

Central Experimental Farm. Bulletin No. 7, April, 1890.—' Two-Rowed Barley. 
Guelph Agricultural College: 

Bulletin No. 54, October 1, 1890.— Corn Silage and Hoots as Food Factors in 
Swide Feeding. 
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EXPERIMENT STATION RECORD. 


Vol. 2. JANUARY, 1891. No. 6. 


EDITORIAL NOTES. 

The Association of American Agricultural, Colleges and Experiment 
Stations held its fourth annual convention November 11-13 at Cham- 
paign, Illinois, with 1 he University of Illinois. The association is made 
up of representatives ,,f the land grant colleges and experiment sta- 
tions and of the United States Department of Agriculture. 

The meeting was I he largest the association has yet held. There were 
one hundred and ten delegates, representing thirty-nine States and Ter- 
ritories, and about seventy colleges and stations. It was noticeable and 
the cause of fmpient congratulation that this convention contained an 
unusually large number of the experiment station workers, in addition 
l o i he directors. President. Smart of the Purdue University of lndiuua, 
presided at the general sessions. As a full report of the proceedings 
will be published as a separate bulletin of the Office of Experiment 
Stations, onl> general references to tbe action of the convention need 
he. made here. 

An amendment to the constitution adopted at the Washington coin 
ve.ntion in 1889 provided for the division of the association intosections, 
or permanent committees, as they were originally called. Sections have 
been organized in agriculture, botany, chemistry, college work, ento- 
mology, and horticulture. Their meetings were held during the recesses 
of the general association, and consumed the greater part of the time 
allotted t<f the. convent ion. They were taken up with discussions of a 
teeli nical'tharacfer. , A list of the topics presented in each section is 
given beldW, v< 

At the first general meeting of the association the chairmen of the 
sections elected at the last meeting were called upon for reports of prog- 
■•reas made in their several li lies of work at the stations and elsewhere 
during the past year, The papers presented justified the expectation 
of tl|S last convention that these reports would furnish a most impor- 
tant figure of the association meetings. Especially, fbH and valuable 
were the reports upon chemistry and entomology. 

■ . W- ' fU!? 
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At the first public meeting, liehl on the evening of November It* ftftor 
short iMlilresses by Kegent. Peabody of the University of Illinois, by a 
representative of the city of Champaign, and by several members of the 
convention, President Smart’s animal address was read, lie laid stress 
upon the value and importance of technical and mechanical education, 
and asserted its right to a place of honor by the side of the old classi- 
cal and disciplinary college course. 

In accordance with regulations requiring that at e^cli annual con- 
vention certain sections should present in the general session of the 
association papers upon topics of especial importance, papers were read 
from the horticultural section on The Work of Experiment Stations in 
the reform of Vegetable Nomenclature, by L. IT. Hailey of New York; 
and on Methods of Work in Variety Testing, by W. J. Green of Ohio. 
Both papers were well received and furnished the subjects of interest- 
ing discussions. 

Mr. A. W. Harris, assistant director of the Office of Experiment Sta- 
tions. read a paper outlining a plan for a co-operative exhibit by this 
Office and the experiment stations to be made in connection with the 
exhibit of the United States Department of Agriculture at the Colum- 
bian Exposition. A committee of five appointed to consider the matter 
reported the following resolutions, which were adopted: 

1 not red, That in the npiuicm of thu association it is advisable to have a co-opera- 
tive station exhibit at the World’s Columbian Exposition. 

Htitohrd, That to formulate and carry out such preliminary stops as aro necessary 
during 1 lie year, n special committee, w ith power to represent the association, be ap- 
pointed by this convent ion to co-operate with the Department of Agriculture and to 
take such other action as may be necessary. 

Ilmrfred, '1 but the executive committee be authorized to pay from the funds of the 
association the actual and necessary expiui^os incurred by the above-named commit- 
tee in the dNchargo of its duties. 

In pursuance of those resolutions the following committee was ap- 
pointed: H. 1*. Armsby, Pennsylvania, chairman ; George E. Morrow, 
Illinois; 0. 15. Thorne, Ohio; .S, M. Tracy, Mississippi ; W. A, Henry, 
Wisconsin. 

The director of the Office of Experiment Stations addressed the as- 
sociation on the work of the Office. With other subjects, he presented 
a plan for a co-operative index of station publications and other litera- 
ture. At the close of the convention an informal meeting of station 
directors and others interested was held for the consideration of this 
and other matters. The need of an index of statiou literature was very 
clearly brought out, and the Office was urged to begin its preparation 
as soon as practicable. 

The following officers were elected for the ensuing year: President, 
H. H. Goodell of Massachusetts; vice-presidents, O. Chile of Michigan, 
A. Q. Holladay of North Carolina, E. I), Porter of Missouri, 1. P.. Rob- 
erts of Row York, and ,T. W, Sanborn of Utah; secretary and treas- 
nrer, M. A. Scovell of Kentucky; executive committee, FI. E. Alvord 
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of Maryland, M. C. Fcrnald of Maine, IT. II. Goodell of Massachusetts, 
W. M. Hays of Minnesota, J. A. Myers of West Virginia, M. A. Seovell 
of Kentucky, .1. H. Smart of Indiana. 

On (he evening of the 13th, after the close of the convention, the 
delegates and visitors present were tendered a reception by Kcgent 
Peabody at his residence. After the convention some fifty members 
visited the Fat Stock Show in Chicago, at the invitation of the Illinois 
Stale Hoard of Agriculture. 

At the meeting of the section on botany (he following papers were 
presented: Reference Rooks, How to Obtain and Use them, by J. 0. 
Arthur, D. Sc., of the Indiana Station and Purdue University; An- 
thracuose ofOottou and Black Rot of Cotton, by G. F. Atkinson, Ph. 
H , of the Alabama College and Station ; Potato Scab, by R. Titax- 
ter, Ph. D., of the Connecticut State Station ; New Fungous Dis- 
eases, by L. II. Pam me 1, R. Agr., of the Iowa College and Station ; 
Fungicides, by D. G. Fairchild of the United States Department of 
Agriculture; Copper Salts for the Black Rot, by W. B. Alwood of the 
Virginia Station; Co-operation in Bulletins, by W. J. Beal, Ph. D., of 
the Michigan College and Station; Weed Rilling in the Prairie States, 
by C. A. Ketfer of the South Dakota College aud Station ; Seed Test- 
ing and its Value, by G. McCarthy, B. S., of the North Carolina Sta- 
tion ; Grasses for Arid Regions, by Dr. George Vasey of the United 
States Department of Agriculture: The Station Bulletin, by B. I). 
Ilalsted, 1). Sc., of the New Jersey College and College Station. 

In the section on chemistry the following papers were presented: 
Recent, Work Abroad on the Digestibility of Feeding Stuffs, by II. P. 
Arrnsby, Ph. D., of the Pennsylvania Station ; Results of some Investi- 
gations of the Metabolic Products in Dung and of the Action of Pepsin 
Solution on Dnng, by W. Frear, l’h. D., of the Pennsylvania College 
and Station; Observations made at. the Wisconsin Station on the Size 
and Number of Fat Globules in Cows' Milk, by F. W. Woll, M. S., 
of the Wisconsin College and Station; Newly Proposed Apparatus and 
Methods, by 13. II. Jenkins, Ph. R., of the Connecticut State Station ; 
The Determination of Phosphoric Acid in Phosphates containing Oxide 
of Iron and Alumina, by S. W. Johnson, M. A., of the Connecticut 
State Station and Sheffield Scientific School, and T. B. Osborne. Ph. 
D., of the Connecticut State Station. 

At a joint session of the sections on chemistry and agriculture bat- 
ter standards, methods of testing milk, and co-operative field experi- 
ments were discussed. 

In the section on horticulture the following topics were presented : 
Methods of Note taking in Variety Tests, and Experiments in Crossing 
Com, by G. W. McCluer, B. S., of the Illinois Station ; Promising Wild 
Fruits of North Dakota, by E. B. Waldron of the North Dakota Sta- 
tion; Methods of Reporting the Yield of Small Fruits and Other Crops, 
by B. S, Goff of the Wisconsin College and Station. 
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Iu the section on entomology the following papers were presented : 
Certain Notes and Observations of the Season at the Iowa Experiment 
Station, by (3. P. Gillette, M. S., of the Iowa Station ; The Life History 
of Baris confinls, and Life History of certain Aphididw , by C. M, Weed, 
I). Sc,, of the Ohio Station ; A New Root- Rot Disease of Cotton, by G. 
F. Atkinson, Ph. B., of the Alabama College and Station; New Notes 
on the Life History of the Ilessian Fly, by J. Marten of Illinois; The 
Laboratory Method of Experimentation, by 0. W. Woodworth, M. 8., 
of the Arkansas Station ; Practical Notes on the Use of lusecticides, by 
M. II. Beckwith of the Delaware College and Station ; The Host Rela- 
tions of Parasitic llywemptera, by L. O. Howard of the United States 
Department of Agriculture; Experiments for the Destruction of Chinch- 
Bugs in the Field by the Artificial Introduction of Contagions Diseases, 
by F. H. Snow of Kansas. 

In the section on college work, President J. H. Smart of Purdue Uni- 
versity, made an address on Waste in College Work. A large share of 
the session of this section was devoted to a discussion of the duties and 
obligations of the colleges growing out of the recent act of Congress in 
their behalf. As the result of this discussion the following resolutions 
were adopted: 

1. Unit every college should keep a separate and distinct, account with the income 
to ho derived under the act of Congress approved August 30, 1890. 

2. That in the expenditure of the new college income the institutions here repre- 
sented should conform to a strict inteiprotation of the language of the law as*to the 
application of these funds. 

3. That in view of the history of the new Morrill act and the decisions of the first 
comptroller of the Treasury that under it the two annual payments arc now due and 
payable to the. States, and the fact that instruction during the academic year of 
1889-90 is a thing of the past, the annual payment of $15,000 for the year ending 
dune 30, 1^90, should ho regarded as far as practicable as an equipment fund, and 
that the annual payment, now pant due tor the year ending June 30, 1891, should he 
applied to the expenses of the current academic year. 

4. That the officers of this association be requested to respectfully urge upon the 
Secretary of the. Interior the early payment to every State and Territory having one 
or more institutions organized under the act of July 2, 1862, of both payment* now 
due under the supplementary act of 1800, in accordance with the evident intetifiou 
of Congress to apply these benefits equally to all the States and Territories, and in 
order to avoid impeding the progress and development of industrial education, which 
would result, from withholding payments and reporting the same to Congress. 

5. That the first reports to the Secretary of the Interior by college presidents and 
treasurers should he made in the year 1891 before the first day of September am! should 
cover the operations of the year ending June 30, 1891, and the disbursements of the 
income for that year, together with the use made of the first payment of $15,000. 

0. 3 hat this association desires to acknowledge its appreciation of the courtesy and 
liberal spirit shown by the Secretary of the Interior in his actum regarding tlio hew 
Morrill act, and is gratified by the assignment of the business arising under this act 
to tlie Bureau ot Education, with which the institutions concerned have ollicial rela- 
tions already existing, and it is respectfully suggested that the future transactions 
between the Department of the Interior and the colleges may he simplified and all 
interests conserved by making the Bureau of Education the depository of all the 
records and reports and the medium for direct intercourse with the colleges on all 
matters requiring final action by the Secretary of the Interior. 
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7. That the college officers slionfd endeavor to bring to the attention of the legis- 
latures of the respective States, at the earliest possible date, tbo necessary legislative 
action under the provisions of the new Morrill act, and the representatives of the 
colleges present at this convention pledge their action and influence to insure an 
equitable division or impartial application of all moneys received nuder this act in 
foil accord with the spirit of the law. 

lu the flection ou agriculture tlie following topics were presented : 
Pot vft. Field Plat Experiments, 1>y C. E. Thorne of the Ohio Station; 
Ik it Digestion Experiment. Fallacious ? by II. P. Aruisby, Ph. IX, of the 
Pennsylvania Station; Specific Compounds Bearing on Feeding Experi- 
ments, by II. II. Wing, B. Agr., of the New York Cornell Station; The 
Relations of Tillage to Soil Physics, by J. W. Sanborn, B. S., of the. 
Utah College and Station ; Station Records, by G. E. Morrow, M. A., of 
the Illinois College and Station; Testing Varieties, by J. F. Hickman, 
M. S. A., of the Ohio Station ; Wlnit the Lysimeter Teaches, hy F. II. 
King of the, Wisconsin University and Station ; Equalizing the Irreg- 
ularities of Plats caused by Defective Germination, by T. F. limit, B. 
8.. of the Illinois Station. 


The Association of Economic Entomologists held its meeting during 
the same days as the convention of the general association, its sessions 
alternating with those of the section on entomology. 

At the meeting of the Association of Economic Entomologists the 
annual address was delivered by the president, Prof. C. V. Riley of the 
United States Department of Agriculture, the subject being the Outlook 
in Applied Entomology. The following topics were presented in papers 
or addresses: Work of the Entomologists in the Experiment Stations, 
by A. J.Cook, M.S., of the Michigan College and Station; Fertilizers 
as Insecticides, Notes on the Plum Curculio, an Experience with the 
Rose Bug, Questions Relating to Aphiditlt r, Invasion hy the Clover-leaf 
Beetle, and Experiments with Acetic Acid as a Preservative, by J. B. 
Smith, of the New Jersey College Station ; The Habits of Pachyncuron , 
by L. O. Howard, of the United States Department of Agriculture; 
Notes on the Plum Curculio and Plum (longer, by C. P. Gillette, M. S., 
of the Iowa Statiou; Notes on Beet-Root. Insects, by L. Bruner, of the 
Nebraska Station ; A Summary History of the Corn Plant Louse, and 
The Life History of White Grubs, with Description of New Stages, by 
S. A. Forbes, Ph. IX, of the Illinois University ; The Life History of 
Wire-Worjns by C. A. Hart of Illinois; Notes of the Year in Canada, 
by James Fletcher of Canada. There were also discussions on the 
habits of Agrotk fennim , dry vs. wet applications of insecticides, traps 
for eut-worins, the pupating habits of canker-worms, and methods of 
preventing injury by borers. 
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Alabama College Station, Bulletin Ho. 19 (New Series), October, 1890 (pp. 18) 

liOADS ANT) UOAT) MAKING), J. IT. Lane, (’. E. (pp. 3-13).— This ar- 
ticle, by the professor of civil engineering ami drawing in the Agricul- 
tural and Mechanical College of Alabama, was prepared at the request 
of the board of directors of the station, and, as the author is careful to 
state, was largely compiled from standard works ou this subject. 

Report of Alabama weather service, P. TI. Mei.l, Ph. D. (pp. - 
J 4 _ 10 ). — Brief notes on the weather during September, and a monthly 
summary ol‘ meteorological data and of observations of soil tempera- 
tures. 


Alabama Canebrake Station, Bulletin No. 9 (pp. 17). 

Crops for sit.aoe, forage plants, and grasses, W. II. New- 
man, M. a. 

Cropx for tdlcujc (pp. 3-7).— Early Amber, Early Orange, and Large 
African sorghum, Kaffir corn, Pearl millet, Yellow millo maize, and 
teosinte were planted April 8, 1889, on twentieth-acre plats, on “black 
slough” bottom-land. The sorghums and Yellow millo maize gave the 
largest yield and teosinte the smallest. “ Kalfir corn made a short, 
stocky growth, and was not eaten readily by cattle.” Pearl millet made 
a good growth, but was inferior to sorghu in as a silage crop. Stock pre- 
ferred Early Orange and Early Amber sorghum. Tlte yields of green 
fodder per acre for eacli of two cuttings are given for each variety in a 
table. Early Orange yielded 29,900 pounds per acre July 19, and 8,300 
pounds September 9. Chicken corn sown on one fourth acre yielded at 
the rate of 22.520 pounds of green fodder per acre at the first cutting and 
3,700 pounds of cured hay at the second cutting. Pea vines are stated 
Id be “ almost the best crop we can grow ” for late silage, but tyre difficult 
to handle, and would probably pay bet ter if cured for hay under proper 
conditions. Seven tons of common field corn fit for silage were, pro* 
duced on one half acre of “ shell ridge ” land. The station silo, an or» 
dinaiy wooden structure located above ground, is described and dir$e- 



tions for constructing And filling a silo arc given. The following state* 
meats are taken from the summary given in the bulletin : 

From two years’ experience with tbe silo wo believe it can be successfully used 
by the farmers of tbe State. 

Corn when planted in tbe drill from 12 to 18 inches apart and 3 to 4 feet iu the 
row is tbe best crop for silage. 

Tbe large varieties of saccharine ami non-saccharine sorghums rank next to com 
as a silage crop, the saccharine being better than the liou-succhuriuo. 

Forage plants and grams (pp. 8-17). — Notes are given on alfalfa (Medi- 
cage saliva ), Bokhara clover ( Melilotm alha ), red clover [Tri folium pro* 
tense), German millet, herd’s grass, Kentucky blue-grass, tall meadow 
oat grass, timothy, orchard grass ( Dactylis glomerate), Texas blue grass 
(Poa araehni/era ), cow-peas, barley ami rye for winter soiling, and 
sorghum for summer soiling. Alfalfa was sown October 18, 1888, on 
one fifth acre of unfertilized black slough” bottom-laud. The first 
cutting, May 7, 1880, gave 1,140 pounds of cured hay per acre; the 
second, August JO, 1889, 2,300 pouuds; the third, January 18, 1890, 
1,800 pouuds of green fodder ; thefourth, May 7, 1890, 1,200 pounds; and 
the fifth, June 17, 1890, 1,220 pounds. Bokhara clover is recommended 
as the best and cheapest ciop for restoring the fertility of the waste 
canebrake land. Red clover . — Flats sown in 1884 continue to yield two 
to four cuttings of excellent hay each season. 44 Clover is one of tbe 
best hay plants that can be grown on either the red or the black prairie 
lands.” German millet.— u For a quick crop of hay nothing is better,” 
but it is a very exhaustive crop and requires fertilizing. Herd’s grass, 
Kentucky blue-grass , tall meadow oat grass, and timothy , on rich 44 black 
slough ” bottom failed to produce pasturage or hay, owing to the heat 
and dryness of the summer in that section. Orchard grass was a failure 
as a hay crop, but 44 for pasturage we think it will prove a success.” 
Texas blue-grass, in the experience of the author, requires to be propa- 
gated by sets— a costly method and 44 not practicable, except ou a small 
scale.” Cotv-peas, grown extensively at the station* are deemed the best 
annual crop for hay and as a fertilizer on prairie soil. "The increased 
yield by leaving the vines will not pay for the hay that can be cut, and 
when cut the land is much easier prepared. On the black and red 
prairie lauds the different varieties of cow-peas grow to perfection, and 
the effect of oue crop of vines on corn and cotton is very remarkable. 
Growing a good crop of vines on the black or red prairie lands is the 
cheapest and quickest way of improving them.” Barley and rye for 
winter soiling . — Bailey sown iu the fall of 1889 gave throe cuttings 
(aggregating 23,100 pounds per acre), and rye gave four. 44 Unless the 
land is very rich it is better to sow rye.” Southern seed should be used. 
Sorghum for summer sotting.—** From three to six cuttings can be ob- 
tained in one season, and 1 acre will yield from 30,000 to 40,000 pounds. 
Marly Amber and Early Orange gave the best results.” 



California Station, Bulletin No. 88, October 6, 1890 (pp. 4). 


The use ok kkhto.izhk8 i n CalikoN^ia, E. W. Hilgaud, Ph. 
D. — From the increasing cormq lomlcuce on the subject, the author 
concludes thatsoils in that State which have long been occupied or heav- 
ily cropped are beginning to require serious care to maintain or restore 
their productiveness. 

In a groat many instances Urn failure to produce satisfactory crops is not. at all dee 
to soil exhaustion, but to improper physical conditions of the subsoils, unsuitable 
cultivation or irrigation, alkali, ole. The fact that orchards amt vineyard* form 
costly investments of much greater permanence than the annual crops that occupy 
the vast majority of the cultivated iand cast of the liocky Mountains, and the high 
returns so often realized from them, have brought the manure question forward here 
much earlier than has usually been the case in the United States. * * * In order 
to fertilize intelligently wo must know first of all what ingredients are chiefly drawn 
upon by the crop sold off tho land; secondly, we must know which of these ingredi- 
ents are so abundantly present in the soil (or irrigation water, as the case may be) as 
to render their replacement unnecessary for the present at least. 

Estimates of the quantities of fertilizing ingredients taken off by 
average crops of grapes, oranges, pears, plums, and apples, mostly 
based on European analyses, are given, followed by a discussion of the 
importance of analysis of soils and irrigation waters, and the needs of 
soils of different sections of California. 

The great majority of soils in this State, more especially nearly all valley 'soils, 
and absolutely all soils in which theie is tho least manifestation of alkali, contain an 
abundance of available potash for all agrioultmal purposes; so much so that dis- 
solved potash salts frequently circulate in the soil water. Most irrigation waters 
furnish an additional supply, sometimes enough of itself to make up for all that crops 
take away. * * * Phosphoric acid is one of tho substances to be first, suspected 
of exhaustion in the non-alkaline soils of California; it is therefore an ingredient 
that should be prominent m all compound commercial fertilizers and which will he 
found to pay in most cases of decreasing production. * * * From climatic causes 
humus is rarely abundant in the upland soils of tho State, and very generally its 
amounts may be said to be small. This is especially true of the mesa’ soils of the 
South— those best, adapted to the giowtli of the citrus fruits— and hence it is reason- 
able to suppose that a lack of nitrogen will be among the first things to he appre- 
hended when that fruit, shrinks in size and production fails on these soils. 

The forms of nitrogenous fertilizers are described and directions given 
for the use of these, aud of hones. “ This station has no direct or 
definite knowledge of the quality or ‘ trueness to name’ of any of tho 
commercial fertilizers now sold in this State.” The desirability of a fer- 
tilizer control is urged. 

Connecticut State Station, Bulletin No. 104, October, 1890 (pp. 20). 

Fertilizer analyses.— Tabulated analyses of C5 samples of nitro- 
genous superfdiosphatos and guanos, and 33 of special maunres collected 
by special agents of the station in all parts of the State during April 
and May, 1890. 
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Of the aixty-five brands of nitrogenous superphosphates analyzed, twenty-two, or 
wore than one third, contain less of a single ingredient than is required by the man- 
ufacturer » guarntee. In only seven cases is there a tlciurioncy of tlio most valuable 
ingredient, nitrogen, aud in several cases the deficiency is in potash and duo to a 
form of guarantee which is misleading and in this State illegal. The manufacturer 
is required to guarantee the actual potash. Potash, sulphate, 4 per cent, is under- 
stood to mean 4 per con t of actual potash in tlm form of sulphate, and not 2.1b per 
cent of potash combined with 1.81 per cent of sulphuric acid. 

The. average cash ton price of these sixty -five brands has been $:i;i.74 ; the average 
valuation, $gH.14 J the difference, $5.(10 ; and the percentage difference, 19.9 per cent. 
This means that in general the purchaser has paid about one tilth more per pound for 
nitrogen, phosphoric acid, and potash when purchased ready mixed than be has had 
to pay for the same elements of plant food mi mixed. 

Spcdtit manure* t —Qf the thirty- three brands analyzed, ten contain less of a single 
ingredient, than is required by the manufacturer’s minimum guarantee, and two others 
are thus deficient in two ingredients. 

Ele ven of the special manures uie designed particularly for the potato crop. The 
opinions of manufacturers, as well as those of farmers, would seem to differ widely 
regarding the fertilizers best suited to this crop, for the per cent of nitrogen in the 
several potato manures ranges from 2 to 5.3 per cent, the phosphoric acid from 7.7 
to 11,2, and potash from 1.2 to JO per cent. If applied according to the manufac- 
turer’s directions, the different potato manures would supply from K» to *73 pounds of 
nitrogen, from 52 to 100 pounds of phosphoric acid, and from ‘.JO to r.4 pounds of pot- 
ash to the acre, Fonrol the formulas contain about a third of their nitrogen in the 
form of nitrates, but four others contain no nitrates whatever. Two others con tarn 
all but a fraction of 1 per cent, of their nitrogen in the form of jnmuouia salts, but, 
four others contain no ammonia. It in evident that while each of these several brands 
may he an excellent general fertilizer, the claim that each or a majority of them is pre- 
eminently adapted to the special needs of the potato crop would ho absurd. 


Illinois Station, Bulletin No. 11, August, 1890 (pp. 16). 

Kxpeuihknts with wheat, T. Fr Hunt, B. S. (pp. 337-352). 

Effect of fertilizers ou wheat — These experiments were made to test 
the value of commercial fertilizers in the production of wheat on Illinois 
soils— to determine tlie relative increase where they were used, and to 
study the forms of plant food most needed. A report is given of seven 
trials made iu 1888-89 and 1889-90, two trials being on the station 
grounds ami live ou farms in different localities in the State. Winter 
wheat was used in all eases. The fertilizers were stable manure. 20 
loads ; cattle tankage, 400 pounds; superphosphate, 400 pounds; mu- 
riate of potash, 100 pounds; sulphate of potash, 200 pounds; and nitrate 
of soda, 100 pounds per acre. These were used singly, and in the 
case of the potash salts, superphosphate, and nitrate, two by two and 
all three together. They were applied iu some cases at the time of 
seeding, and in other cases part at the time of seeding and part (potash 
salts and nitrate) to the young crop iu the spriug. Ou one unfertilized 
plat a mulch of oat straw was used. The yields of wheat and straw 
and per cent of increase over unfertilised plats are shown in tables aud 
a diagram. 
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Ttio trials with commercial fertilizers iu the production of wheat do not it hU cate 
that their application will be found generally profitable in Central Illinois, * * * 
Although the per cent of increase from the use of stable manure, cattle tankage, 
and superphosphate was often considerable, being as high as 92 per oent in one case 
and in many cases 25 per cent or more, still the total increase iu yield was not suffi- 
cient to pay for the cost of the fertilizers used, * * * Fertilizers containing phos- 
phoric acid generally produced the most effect, those containing potash the least. 
Good stable manure was generally equal to any other fertilizer. In one trial made 
during « r t season favorable to wheat, no benefit was obtained from mulching wheat 
with straw at the rate of 1 J tons per acre. 

Methods of soil preparation , — In 1888 four different methods were 
tested. Wheat was iu one ease drilled in standing corn, and in three 
others on fourth-acre plats front which silage coru had been removed, 
the laud being in one instance plowed, rolled, disked, aud harrowed; in 
another twice disked, but not plowed ; and in a third case receiving no 
preparation. In 1889 the land on which wheat had been drilled iu 
standing corn in 1888 was drilled to wheat after the following prepara- 
tion : On two plats the stubble was burned, the land being in one in- 
stance plowed, and in the other disked six times, and on the third plat 
the stubble was plowed in. 

44 Drilling wheat in plowed ground has given better yields than drill- 
ing iu corn stalks or drilling in open ground prepared with a disk har- 
row. Dolling the ground after drilling did not injure the wheat this 
season, which was a severe one.” There was very little difference iu the 
first trial between the yield where the land was disked and where it re- 
ceived no preparation ; in the second trial the plat on which the stubble 
had been burned gave the best results, but the low yield on the «n- 
burued plat may have been due to the fact that the ground was some- 
what lower than the rest aud tf the wheat killed out much worse.” 

Quantity of seed per acre.— Experiments were made in 1888-89 on four 
plats, 2 by 6 rods each, seeded at the rate of 4, 5, G, and 8 pecks per 
acre, and in 1889-90 on five plats, 2 by 4 rods each, seeded at the rate 
of 3, 4, 5, 6, and 8 pecks per acre. 

The tabulated results show the largest yield of wheat in 1888-89 to 
have been where 5 pecks of seed were used, while in 1889-90 with 4 
pecks and 8 pecks the yields were practically alike aud larger than the 
others, though less by 10 bushels than the largest yields in 1888-89. 
44 It would seem that the rate of seeding affects the yield less than other 
items in wheat culture.” 

Time of towing .— In 1888 and 1889 wheat was drilled at different 
dates betweeu September 12 and October 15, G pecks of seed being 
used per acre. In the former year the plats contained 12 and in the 
latter 16 square rods each. 44 The character of the seasons materially 
influenced the results,” sis is shown by the table of yields. The largest 
yields were on plats which were seeded in 1888, September 29, and in 
1889, September 12. 44 The experiments indicate that sowing wheat in 
October is not a safe practice iu this latitude.” 
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Effects of time and manner of harvesting on the yield of wheat * — The 
objects of the experiments were to ascertain (I) the stage of growth 
at which the largest yield of grain may be secured ; and (2) whether, 
after cutting, any of the substances of the straw pass into the kernel, 
ami if so, the mauuer of harvesting most advantageous for this. 

The observations extended over two years, 1888 ami 1880. Each 
year twelves pound samples were taken each week, from the time when 
the kernels were small and watery till they were hard and ripe and the 
straw dry. The heads of four samples were removed immediately, and 
b*oth straw and heads dried under shelter. Without removing the 
heads from the stalks four other samples were dried in imitation of 
shocked grain, in the same room as the preceding four, and tour were 
spread on the ground in the sun until thoroughly air-dry. Tables give 
the average weights of 1,000 kernels, 100 heads, 100 culm*, and of straw 
and chaff at different stages. The weights both of 1,000 kernels and 
of the kernels from 100 culms were in both years the largest when the 
kernels were ripe and hard, and at this stage the weights were larger 
where the heads were removed immediateh than where the,\ were first 
dried on the stalks. Among the author's conclusions are the following : 
“At the earlier stages of seed formation a considerable transfer of 
material from the straw to the kernel may occur after cutting, if the 
wheat is placed in conditions simdar to the shocking anil capping of 
bound sheaves. * * * The results indicate that it is better to allow 

the wheat to get nearly if not entirely ripe j to secure the maximum 
yield] and that if it be necessary to cut at a much greener stage, shock- 
ing and capping would probuhl, \ be beneficial/’ 

Louisiana Stations, Bulletin No. 1 (Second Series), (pp. 25). 

Analyses of commercial feu ttlizkks ynj> omim si isstanuek 
USEFUL TO AGRICULTURE, W. C. Sruisin*, PlL 1 >. — A report on the 
analysis of forty-four samples of commercial fertilizers, besides cot- 
ton-seed meal, tankage, bone meal, bat manure, natural phosphate, 
marl, water, Paris green, and bituminous coal. Popular explanations 
of fertilizing ingredients and the valuation of commercial fertilizers arc 
given, together with the full text of the State fertilizer law. 

Louisiana Stations, Bulletin No. 2 (Second Series), (pp. 14). 

Texas screw worm, 11. A. IU organ, B. S. A. (pp. 29-3i>). — A rec- 
ord of observations and experiments by the author during the past 
summer, in view of the fact that the Texas screw worm (Lu cilia maecl - 
laria) has been unusually prevalent in Louisiana, causing much injury 
to stock, and in some cases even the death of huimtu beings. Animals 
were purchased by the station for this investigation, which will be con- 
tinued during the winter. The life history of the insect is described 
ahd illustrated. <«The larva* we had under our control remained in 
15717— No. 0—3 
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this condition from the lOfch to the 24th and 25th of August.” One lot 
continued in the pupa stale from the 7th to the 14th of August, another 
from the 13th to the 20tli of the same month. Observations and experi- 
ments indicate that the eggs of this insect deposited on decaying ani- 
mal and vegetable matter will hatch and come to maturity there. 

“All the natural openings of animals are liable to bo attacked, par- 
ticularly the sheaths of horses and mules and the navels of newly born 
stock, while in all animals where an abrasion of the skin is made uu 
attack may be expected. 

“Among the worst cases that have come under my observation were 
when the horns of animals had been broken ; the maggots penetrated 
the head, and when the animals were no! at once attended to they soon 
died. The majority of cases throughout the country resulted from the 
deposition of eggs upon the animals in the vicinity of where ticks ( Ixodes 
bo r is) had been killed, the dies being attracted by the blood. 1 have 
observed that when sheep become sick and emaciated the odor charac- 
teristic of sick sheep attracted the Hies, and masses of eggs were deposited 
in the folds of the wool and the ,\oung lame penetrated the skin where, 
no wound had been made.” 

From the fact, that this insect has not been largely prevalent in this 
State until this summer, which followed an exceptionally warm winter, 
the author thinks that they are usually held in cheek by the cold of the 
winters in that section. The burial of decaying animal and vegetable 
substances is advocated as a means of repressing the screw worm. 
Experiments with chloroform, carbolic acid, corrosive sublimate, calomel, 
ether, turpentine, kerosene, gasoline, and some patent remedies showed 
that these remedies are more or less effective. 1*\ ret h rum insect powder 
and decoctions made with the leaves of \ arums plants proved ineffective. 
The author is inclined to prefer crude carbolic acid, w hich should be 
applied of sufficient strength to destroy the maggots. The wound should 
then be washed with warm water and dressed with carbolized oil. 

“To prevent the attacks of the fly there is nothing simpler or more 
convenient than a mixture of tar and grease or tisli oil smeared about 
the parts; so long as the smell lasts the flies do not seem to deposit 
their eggs,” 

Maryland Station, Special Bulletin, July, 1890 (pp. 48). 

Potasii and paving cnors. — A reprint of a compilation prepared 
by the German Kali Works. 
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Maryland Station, Special Bulletin, October, 1880 (pp. 15). 

Composition of commercial fertilizers sold in ' t his State, 
EL E. Alvobd, C. E.— This bulletin, which is the first publication 
under the requirements of the new fertilizer law, contains analyses made 
by Prof. J. D. llird of forty-eight -brands of commercial fertilizers, 
popular explanations of fertilizer valuations, the text of the new fertil- 
izer law of Maryland, and special notes for the farmers of the State 
regarding its enforcement, 

Massachusetts State Station, Bulletin No. 38, September, 1890 (pp. 12;. 

Feeding experiments witu milch cows, 0. A. Goessmann, Pil 
D. (pp. 1-7). — The object of these experiments was to compare the effect 
of new and old-process linseed meal on the quantity and quality of milk 
produced, and on the cost of feed. Five cows, from six to seven years 
old, all grades, and of fair milking quality, were used. The trial ex- 
tended over six successive months. During the first three months the 
cows were all fed on old-process linseed meal, wheat bran, corn meal or 
carrots, and cither liay, fodder corn, or ha> and corn silage. The, 
average yield of milk for this time was 8.0 quarts daily per animal, and 
the average net cost of food per quart of milk 1.4 cents. During the 
remaining three months (six periods) old and new-process linseed meals 
were compared, each being fed in connection with other feeding stuffs 
for three periods, as indicated in the summary given below. The feed- 
ing of the coarse fodders was at all times regulated by the appetites of 
the animals, the unconsumed portions being weighed back each day. 

Tables give the composition of old and new -process linseed meat, the 
fertilizing ingredients in each of the materials fed, their value based on 
nitrogen at 17 cents, phosphoric acid at 0 cents, and potassium oxide at 
4J cents per pound, and a short statement of the results of the experi- 
ment, the details being reserved for the annual report, of the station. 
According to the analyses stated the dry matter of the new process lin- 
seed meal contains 41.02 per cent of crude protein (old-process .40.07) 
and 2.17 per cent of fat (old-process 7.24), and lias therefore about 4 
per ceut more crude protein and nearly 5 per cent less crude fat t han 
the old-process meal; and the value of the fertilizing constituents in L 
ton of meal is $3.50 higher in the new-process meal, owing largely to the 
larger quantity of nitrogen. The estimates of the net cost of food per 
quart of milk are based on corn meal at $ 19 per tou, wheat bran at $1 7.50, 
old-process linseed meal at $27, new-process meal at $20, hay ami 
rowen at $15 each, carrots at $7, corn silage at $2.75, ami sugar-beets, 
fodder corn, and com stover at $5 each per ton, account being taken 
of the fertilizing ingredients obtainable in the manure. 

The average results for" the last three months of the trial (six feeding 
periods) are given in the following summary: 
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Daily average* for six period*. 
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The experiment indicates that at the prices stated above for the two 
feeds the effects of old aud new -process linseed weals, on the cost of 
milk, wheu fed in like quantities, me practically the same. “In case 
the new-process linseed meal is used the net cost of the milk is some- 
what less on account of the larger amount of fertilizing elements it con- 
tains, which somewhat increases the value of the obtainable manure. 
This advantage is, however, in (he majority of instances, to some extent 
compensated for by a somewhat more liberal ,>ield of milk iii case old- 
process linseed meal has been led.” The milk of the individual cows 
was, in general, slightly richer in fat when old-process meal was fed, but 
although the dr\ matter of the old-process meal contained nearly 5 per 
cent more crude fat than that of the new, the difference in the effects 
of the two feeds on the composition of the milk was not marked. 

ANALYSES of COMMERCIAL FERTILIZERS, O. A. UoESSMANN, PH. 
1). (pp. 8-liij. — A report of the inspection of fori > -two commercial fer- 
tilizers offered for sale in Massachusetts during the past season, 

Massachusetts State Station, Circular, August, 1890 (pp. 4). 

Analyses of commercial fertilizers and manorial sub- 
stances, 0. A. Goessmann, Pii, 1). — Analyses of tw enty-one commer- 
cial fertilizers, including ground bone and bone meal, made under the 
Massachusetts fertilizer law, and of wood and cotton-hull ashes. 

Massachusetts Hatch Station, Meteorological Bulletin No. 22, October, 1890 

(pp, 4). 

A daily and monthly summary of observations for October, 1890, 
made at the meteorological observatory of the station, in charge of 0. 1). 
Warner, h. IS. 
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Michigan Station, Bulletin No. 65, August, 1890 (pp. 7). 

Special planting von honkv, A. J. Cook, M. 8. (illustrated).— 
It i s well known that owing to peculiar conditions of the weather even 
the best honey plants sometimes fail to secrete nectar or produce blos- 
soms. There are also times in every season and region, as in Michigan 
from July lf> to August 15, when there is a dearth of nectar-secreting 
flowers. Waste places, near apiaries, such as are found along roads and 
railways, might be utilized if the right kind of honey plant for plant- 
ing them could be discovered. For the past two seasons this station 
lias devoted about 14 acres of land to investigations in this line. 4 ‘ The 
seasons have been very opportune, as there was an almost total failure 
in the honey harvest both years, and so if any plan adopted was a suc- 
cess, it would have ample chance to prove* its excellence/* The plants 
experimented with wore “Rocky Mountain bee plant ( Cleomt : hitcyri- 
folia), Chapman honey plant ( Kelt i nop# s‘ph(vrocrphaJus) % and a foreign 
mint of the genus Mclissn'' Four or live acres, part clay and part sandy 
soil, were sown with the Chapman honey plant. The plants made a 
vigorous growth, but did nor blossom until the second season. After 
bearing a full crop of seed tin* plants seemed exhausted and few sur- 
vived to blossom again, though young plants came up thickly from the 
self-sown seed. The seed sown on five acres in the spring of 1890 almost 
entirely failed to germinate. Anolhcr objection to this plant is that the 
chaff has minute barbed awns, which severely wound the skin and eyes 
of the persons who clean the seed. 

The Rocky Mountain bee plant sown in 1SSS and 1889 did not ger 
minute well on either sandy or day laud, and the flowers produced did 
not secrete nectar freely. “The inelissa is an annual. We planted it 
for t wo successive years. It did well, blossomed freely, and was visited 
very generally by the bees. It grows well on both sand and clay, and 
by sowing early will commence to bloom early in July and continue 
in bloom for a month or more. 1 regret to say that it will uot self-seed 
and must be planted annually. This is expensive and it is doubtful if 
it will pay.* The author thinks that one oft he perennial mints might 
be found more serviceable and hopes to make experiments with some 
of these mints in the future. 

Michigan Station, Bulletin No. 66, September, 1890 (pp. 8). 

Fighting the plum onion, io, a. J, Cook, M. S.— This paper 
was read in substance before the Association for the Promotion of Ag- 
ricultural Science, at Indianapolis, August 19, 1890. It includes a brief 
account of the life history of the eurcnlio and a discussion of different 
methods for its repression. The author's observations and experience, 
confirmed by inquiries among fruit growers of Michigan, lead him to 
believe that the cuteulio has such a decided preference for the plum 
that if plum-trees are planted near other fruit trees the latter will be 
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very largely protected against, the wages of this insect. Experiments 
with a mixture of carbolic acid and lime (1 pint of the crude acid to . r >0 
pounds of newly slaked lime) applied to plum-trees while the dew 
was still on them indicated t hat this is not a. reliable remedy. Spraying 
with arsenites has also proved unsatisfactory in the experience of the 
author. The trapping of t lie insects by putting pieces of bark or chips 
close about the base of the tree trunk, under which the beetles hide and 
can thns be, collected and killed, and letting poultry or even hogs or 
sheep mu in the orchard, are recommended as methods of repression 
worthy of trial. l!nt the old method of jariing the trees sufficient I, \* to 
cause the insects to drop on a sheet held underneath is after all consid- 
ered by tin* author to be “the surest, cheapest, and best method to 
banish tliee.nre.ulio and save our plums.” 

New Jersey Stations, Bulletin No. 71, August 14, 1890 (pp. 18). 

AN A I, VS MS OK INPOMKr.KTK KKKTU.IZKBS, ANT) TUB VAl.VK OP 
in i aik ivtixTUUKs, K. 1>. Voouup.ES, M. A. — The bulletin contains fifty- 
two analyses of incomplete fertilizers, including nitrate of soda, sul- 
phate of ammonia, dried and ground fish, tankage, dried blood, cotton- 
seed meal, cotton hull ashes, bone-black, bone ash, dissolved hone, 
South Carolina rock and other mineral phosphates, muriate and sul- 
phate of potash, kainit, sylvanit, ground tobacco stems, and waste from 
a cigar manufactory, the samples being taken from goods in the hands 
of farmers. The actual cost per pound of the nitrate, phosphate, or 
potash furnished by the above materials, and the differences between the 
manufacturers’ retail prices for t hose materials and those of the New 
Jersey Station, according to the schedule for 1K90, are brought out. 

“ Superphosphates are now often sold on what is termed the unit 
basis; the unit means 1 per cent per ton, or 20 pounds. For example, 
a quotation of #1 per unit of available phosphoric acid would mean $1 
for each 20 pounds contained in the material. Contracts on this basis 
are perfectly fair for botli buyer and seller, though it is quite as neces- 
sary to establish by analysis the number of units per ton as to deter- 
mine the amounts contained when guaranteed on the per cent basis.” 

The composition of three “ home mixtures” is given, together with 
comparison of their cost to the farmers by whom they were mixed, with 
the valuation on the New Jersey Station schedule of prices. These 
show that in buying unmixed materials and mixing at home “(1) there 
is a decided saving in the cost of plant food ; (2) that the rate of sav- 
ing depends upon whether the farmer is now an average buyer of com- 
plete fertilizers, buying at random, or whether ho selects his brands 
from those manufacturers who furnish the most and best materials for 
the least money.” 
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Wm Jersey Stations, Bulletin No. 72, October 4, 1890 (pp. 27). 


Plant-lice and now to deal with them, J. B. Smith (illus- 
trated). — “During the spring and summer of 1890 plant-line of all 
species were excessively common and injurious. They infested wheat, 
cabbages, peach and cherry-trees, melons and other cucnrbitaceous 
vines, orchard grass, clover, roses, and chrysanthemums. 

“ Fortunately the same climatic conditions which favored the unusual 
development of the lice favored also the propagal ion of the fungoid 
diseases, which, however, attacked the species very unequally. The 
pests on orchard grass and on clover were carried oft* in masses, so that 
their destruction may be attributed principally to this feature. The 
wheat louse snlfered more 1 from parasitic attack and from the attacks 
of predaceous species. The peach and cherry species were quite ex- 
empt from both parasites and disease, while the melon louse seems to 
have, been parasitized quite extensively.* 

This bulletin includes general statements regarding the Aphidtdw , 
accounts of injuries committed the present season in New Jersey, 
descriptions of the insects and their lile history, accounts of parasitic 
and other natural enemies, and suggestions regarding remedies for the 
following species: wheat aphis (Siphonophitra amur. Fab.), cabbage 
aphis (Aphis hrassinv. Linn.), black peach aphis (Aphis persiem-niger, 
IS. F. Smith), clieiry aphis {Mg:us cent si. Fab.), and melon aphis (Aphis 
vuctnncris, Forbes). The article is illustrated with sixteen tignres. 

New Jersey Stations, Bulletin No. 73, October 6, 1890 (pp. 19). 

Analyses and valuations ok complete fertilizers, K. B. 
Vooruees, >1. A. — -‘The chemical analysis of the commercial fertil- 
izers sold in the State was assumed by the station on its establish- 
ment in 1SS0. In that year 1> 1 samples were analyzed, of which 31 
were complete fertilizers, representing the product of 21 manufacturers. 
Of the 510 samples received in the laboratory this year, 200 represent 
the different brands of complete fertilizers of til firms.” The chief 
Causes of this increase are — 

(1) Demands for special crop iertili/em; (2) the increasing number of small fac- 
tories; (.1) a growing tendency on 1 lit* part of largo diallers to have goods prepared 
according to their own formulas ; (4) the increased efficiency of the system of in- 
spection adopted by the station in i* w 81. 

That the multiplication of brands is not desirable is no longer a question ; the 
number examined in 18S0 would have been sufficient to cover all the special crop and 
Boil requirements of the State, quite as well as the large number now demanding the 
attention of the farmer. The quality of the fertilizers and the quantity applied are 
mom important factors in increased crop production than slight variations in the 
relative proportions of the nitrogen, phosphoric acid, and potash contained in them. 

Tabulated results of the analyses of 126 complete fertilizers are given. 
A comparison of these with the manufacturers’ guarantees of the 



282 


m 

amounts of nitrogen, phosphoric acid, ami potash contained in the fer- 
tilizers shows that “ 70 do not reach t heir claim in respect to one or more 
elements: 2 only are below guarantee in all respects. In 35 cases the 
deficiency is counter-balanced by an excessive amount of some other 
valuable ingredient; of the remainder many arc so near as to make the 
difference hardly appreciable when expressed in dollars and cents. 
While there is still evidence of irregularity in mixing and careless- 
ness in statement of guarantee, no attempt at deliberate fraud has been 
discovered.” 

New Jersey Stations, Bulletin No. 74, October 21, 1890 (pp. 12). * 

Ground hones and aiisokhlankots sampled, 13. B, Voo rttf.es, 
M. A.— “Th© results here published complete the fertilizer work of this 
year, and include the analyses of 31 samples of ground bone, 7 of dis- 
solved bone, 1 of superphosphates with potash, and h* of ashes.” 

A popular description is given of the action of ground bone, the in- 
ilueneo of mechanical condition on its value, and its value as compared 
with thill of complete commercial fertilizers. 

“A study of the complete fertilizers examined this year shows that 
the nitrogen is derived chiefly from organic materials; that more than 
one fourth of the available phosphoric acid is what is termed reverted 
and similar in form to that existing in bone of the lirst grade; and that 
the average cost per pound of nitrogen is 21.8 cents, and of phosphoric 
acid, 10.2 cents [at prices existing in New Jersey]. 

u rt remains for the larmer to deride whether for his soil and his 
crops it is always more profitable to buy nitrogen for 21.8 cents and 
phosphoric acid for 10.2 cents per pound in the form of complete fer- 
tilizers, when the same elements can be bought in ground bone for 12.5 
cents and 5.4 cents per pound. In other words shall the dollar spent 
for fertilizers buy S pounds of nitrogen or 44 pounds? Shall it buy 10 
pounds of phosphoric acid or ISA pounds? * * * The superphos- 
phates with potash are simply mixtures, and possess no special advan- 
tages. With one exception excessive charges are made for work of 
mixing, which the farmer is capable of doing quite as well himself.” 

New York State Station, Bulletin No. 22 (New Series), August, 1890 (pp. 11). 

PTG-FEETHNG EXPERIMENTS WITHOUT MILK, P. COLLIER, PlI. D. 
(pp. 285-295). 

Results with corn silage . — The experiments were made in response 
to inquiries as lo the value of silage, for feeding pigs. Sixteen pigs, 8 
Cheshire* and 8 Duroc- Jerseys, were divided into four lots of 4 pigs, 2 
sows and 2 barrows each, each lot being as nearly alike with regard to 
age, condition, and average weight as practicable. “All of the pigs 
were given nearly enough of bran and middlings for sustenance, apd 
some were fed silage in addition as they would eat or chew over, while 
others, at the same time, were fed in contrast corn on the cob.” 
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The experiment extended from December 19 to May 9, nearly five 
months, and was divided into four periods of five weeks each. Lots 1 
ami 9 received corn during the first two periods, silage and corn during 
the third, and silage alone the fourth. Lots 2 and 4 received silage the 
first i»eriod, silage and com the second, and coni alone the third and 
fourth periods. The following statement summarizes the plan : 


Tor'iod 1. 


Period 2. 


Period 2, 


Period 4 


Lot* 1 and 3 
Lots 2 and 4 


( Torn . . 
Silage 


Com ] 

Silage and corn . -I 


Silage and corn ! Silage. 
Corn ( Corn. 


Tims the effects of silage alone or silage and corn were alternately 
compared with those of corn on each two lots of pigs during each half 
of the experiment, the rations being so arranged that the transition 
from silage alone to corn alone was gradual, and vice versa . All the ani- 
mals received tin* same average amounts of wheat bran and middlings 
in addition to the silage or corn during the whole tiiul. 

“ The silage was of superior quality, finely cut, and made from corn ripe 
enough to cut for husking. * * * The silage was never all swal- 
lowed even when fed in very small quantities, although after the grain 
laid been eaten out the remainder was chewed. It was not possible 
during this trial to separate and determine the amount not swallowed ; 
so. although the figures show the amount fed, they are not absolute as 
regards the amount eaten, but are, however, approximate and compar- 
ative.” 

The average dry matter eaten, gain in live weight, dry matter eaten 
per pound of increase, gross and net cost of same, and value of the 
manure, calculated for 100 poumls of live weight per day, arc stated in 
tabular form. The calculated cost of the rations fed is based on wheat 
middlings at $20, wheat bran and corn at $16, and silage at $1 per 
ton. The pork was valued at 4\ cents per pound, live w r eight. 

Avcmge# po' day calculated for each ICO pound* of live weight. 



Wateifiee 
food oat on 
per day. 

Water 
drunk per 
day. 

Cfttn in 
live 
weight 
per day. 

| Water free 
food eaten per; 

pound or 
Cain in lire 
weight. 

1 Gross coat 
| of teed per 
pound of train 
in live 
weight. 

Aver age for nJl with ailage 

Pound*. 

2. 02 

Pounds. 

7.90 

Pounds. 

0.37 

Pounds, 

7.08 

Crntx. 

4. Co 

Average for nil with corn and silage. 

2.71 

0.56 

0.62 

4.37 i 

i 3. 73 

Average for all with corn (no fcilago) 

2.78 

0.81 

0.74 

3. 76 | 

3.77 


“The results show that with silage rated so low as $1 per ton the 
gross cost for production of pork was considerably more than its mar- 
ket value when the proportion of silage was about 70 per cent of the 
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ration.” When corn look the place of part of the Nilage, the silage 
forming an average of 44 per cent of the total foul, the gross cost of 
pork was about the same as where no silage was fed. “Although the 
moisture in the silage ration was six times as much as in the grain ra- 
tion, the animals drank with it 7.1) pounds of water a day as average 
for 100 pounds of pig (live weight) and 0.8 pounds of silage.” 

Rations with and without salt . — Two lots of pigs, each containing one 
Cheshire and one Duroe Jersey, were fed from March 20 to July 10 on 
similar rations, except that one lot received a small amount of salt each 
day and the other none. The rations, consisting of grain and either 
silage, prickly comfrey, or silage and eomfrey together, were nearly the 
same in amount for each lot, except that when comfrey was fed the lot 
receiving salt consumed considerably more of the green food. The re- 
sults of the trial are stated in a t a ble. “ The lot having salt showed the 
better gains under every ration, although only under the grain ration did 
they make a profitable growth. Wh ilo under grain food only they drank 
more water, but while having a more succulent ration during warmer 
weather, they drank very much less than those without salt. While 
prickly eomfrey was fed the pigs without salt required 52.8 percent 
more water-free fo al for a pound of gain, t he cost being 55.7 per cent 
greater than with salt, neither lot making a profitable growth, how- 
ever.” 

Feeding prickly comfrey . — During three weeks pigs averaging about 
64 pounds each in weight, were fed all the chopped eomfrey they would 
eat, receiving no other food except about. 5 ounces of corn meal each daily. 
They refused to eat more than about 5 pounds of comfrey ouch per day, 
and lost 0.0 to 1.6 pounds in live weight per auimal each week of the 
trial. 

New York Cornell Station, Bulletin No. 20, September, 1890 (pp. 13). 

CKKATVI RAISING BY DILUTION, H. II. WlNO, B. AGR., AND 0. D. 
Smith (pp. 61-67). — These experiments were made to compare the 
separation of the cream by two methods, one with ordinary Cooley 
creamer caus set in ice water, and the other by diluting the fresh milk 
with water of different temperatures and setting it in dee]) cans with- 
out ice. The milk was in all cases mixed milk of the university herd, 
consisting of about two thirds high grade Holstein and one third high 
grade Jersey cows. The analyses were made by H. Snyder, assistant 
chemist. 

Eleven comparative tests were made in which mixed milk from the 
same milking was divided into two portions, one part being diluted 
with an equal weight of cold water (47 to 6(P Fab.) and set in a Ooolcy 
can in an open room having a temperature of 60 to 66°, and the other 
part set at once in ice water in the Cooley creamer, the time of setting 
being the same in all the cases but two. The milk taken was in some 
cases freshly milked, in others “ hail been carried on the inilk route &r 
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about an hour and a hall?’ In the cases in which water had been 
added the percentages of fat found in the skim-milk from each setting 
were corrected to allow for the water added. Where (he milk was di- 
luted with cold water and set in an open room the skim-milk contained 
from 1.04 to 1.58 per cent and averaged 1.28 per cent of fat, or nearly 
six times as much as where the Oooley creamer ami ice were used (0.23 
percent of fat). “ In other words, while 05.18 per cent of the whole 
milk was recovered in Hie cream when set in the Ootde.v creamer in ice 
water, but 60.18 per cent of the, fat in the whole milk was recovered 
in the cream when set in the diluted process.” 

In ten trials the milk was diluted with from 10 to 100 per cent of 
hot water (temperature 120 to 130° Fall.), the cans being set in the air at 
50 to 72° in four cases, and in running water at 60 to 04'-> in the other six 
cases, and all skimmed after twenty four hours standing. The general 
average was slightly better than when* cold water was used, the skirn- 
milk containing about 0.17 per cent less of fat, although several factors 
which may have affected the results, other than the temperature of the 
water, were introduced. Thus in six oases where the milk was set in 
running water the skim-milk averaged 0.25 per cent of fat less than in 
tin- four eases where it was set in the air, and the variations in the 
skim-milk for the individual samples were nearly twice as large as in 
the previous trials. “In all cases in which hot water was added 
the milk was sour, or very nearly so, at tin* end of twenty four hours, 
and in some cases souring had gone so far that the cream was much in- 
jured for butter making.” Reference is made to similar experiments at 
the Vermont Station in which milk set at 58^ and diluted with one third 
its volume of hot water gave a skim-milk containing only 0.35 per cent 
of fat. 

8ix trials in which from 20 to 50 per cent of cold water (52 to 54°) 
was added ami the cans set, in four cases in the air at 00 to 72°, and 
in two cases in running water at 03 to 04 \ the skimming being doue 
after twenty-four hours standing, gave results varying from 0.78 to 
1.70 per cent of fat in the skim-milk, the average of the four samples 
set in the air being 1.38 per cent and of the two set in running water 
0.95 per cent. The general average, 1.24 per cent, was, however, the 
same as informer trials where 100 per cent of cold water was added. 

In two trials in which undiluted milk was set in Oooley cans in run- 
ning water at 60 to 03° the skim-milk averaged 0.89 per cent of fat. 
Milk was set in shallow pans and skimmed, iu one case after forty- 
eight hours, and in two others after twenty-four hours, one of the latter 
samples having been diluted one third, by weight, with water at 120°. 
Twenty-four hours seems to have been sufficient for the separation of 
the cream ; but the skim-milk, where the milk had been diluted before 
setting, was 0.27 per cent higher iu fats. u Setting in shallow pans 
without the addition of water gave much better results than any other 
system, except deep setting iu ice water.” Five churn tests were made 
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with cream raised under different conditions. The yields of salted and 
worked butter corresponded in general with the result of the analyses 
of skim-milkj mid are here given. 



Milk set. in 
Cooley (TiMintt'P 
in ico watei . 

1 Milk diluted with! 
j ro»d water and ! 
, set in the ftir. 

Milk set 
in »ti allow 
pane. 

j 

Pound* of milk required for ono pound of but tor . . . j 

i 

Pound*. 

21.31 

Pound# | 
It). IU 

i 

j round*. 
:to. h 

rounds* 

M.01 

Vounds. 
24. (W 


Experiments by Marti ny and Peters sire cited, the results of which 
“in general coincide with our own except that in the second of the two 
trials closer results were obtained as between the two methods than in 
any of ours.” 

Variations in pat op milk sebvkd to customers in dipping 
from cans, 11. 11. Wing, lb Auu., and 0. 1). Smith (pp. 08-71) —It 
has been asserted that injustice is done to consumers by milkmen dip- 
ping the milk from the top of the can or drawing it by a faucet at the 
bottom, in that the cream rises to the top of the can and is given to the 
customers served first, so that those who are served last get a milk with 
little fat. To determine the variations in the percentage of fat in milk 
served to different patrons along the route by dipping from the can, 
milkmen were accompanied at three different times and samples of* the 
milk as it was about to be served taken for analysis, at least three dif- 
ferent samples being taken from the same can at different times. The 
milk was In each case the mixed milk of herds. 

It would seem from the duplicate gravimetric analyses that “where 
milk is peddled by dipping from the can with an ordinary dipper, and 
where no stirring is (lone except by the motion of the wagon and rais- 
ing the dipper, substantial justice is done all the patrons so far as the 
amount of fat apportioned to each is concerned. This conclusion seems 
the more justified as each trial was made on a different milk route, and 
represents the usual custom of three different milkmen, since each 
man was cautioned at the beginning to in nowise depart from his or- 
dinary practice.” 

North Carolina Station, Bulletin No. 71, May 15, 1890 (pp. 31), 

CO OPERATIVE FIELD TESTS DURING 1889, II. B. BATTLE, PH. D. 
(pp. 8-28). — A series of co operative experiments similar to those made 
by the station in 1888 was made on farms in fourteen different coun- 
ties of the State, nine trials being with cotton and five with corn. In 
general twenty-two twentieth-acre plats were used in each experiment, 
add phosphate, cotton seed meal, and kainit being applied in different 
quantities, singly on six plats, two by two on six plats, and all three 
together in “complete fertilisers” on four plats, two plats being ferfci- 
lized with barn-yard manure or compost, one with « North Carolina am- 
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jaoaiated fertilizer^ and three remaining unmanured. Acid phosphate 
was used at the rate of 300 to 400 pounds per acre alone, 200 to 300 
pounds with one other material, and 100 to 300 pounds in the complete 
fertilizer; cotton seed meal, 400 to 500 ponnds alone, 100 to 250 pounds 
with one other material, and 100 to 200 pounds in the complete fertili- 
zer; and kainit at the rate of 300 to 400 pounds alone, 150 to 250 with 
one other material, and 50 to 200 pounds in the complete fertilizer. The 
directions sent out by the station were in general not closely followed. 
The number and width of rows, the spaces between the plats, and the 
area for which the results were calculated, varied widely. The ex- 
perimental fields selected seemed on the whole to -be tolerably even 
in fertility. Tbe season was very unfavorable lor all crops, u frost in 
October reducing the cotton crop by one third or one half and in some 
eases as much as two thirds ; while corn, except on the lowlands, was 
badly damaged. The fertilizers applied, yields, and increased yield over 
unfertilized plats are tabulated for each experiment. 

Results of experiments with corn. — u The result is more favorable than 
for 1888. Then the applications, with but few exceptions, proved uure- 
munerative. For this season a much larger number yielded good re- 
turns. * * * Without exception, cotton seed meal, in both large 
and small applications, increased t he yield materially and proved remun- 
erative. This effect extended to the combination of meal with other 
ingredients. Acid phosphate alone, in all eases except one, only slightly 
increased the yield, and proved nnremuuerative. in combination with 
meal the result was better, but with kainit the yield was not sufficient 
to be remunerative. Kainit alone was generally quite unsatisfactory 
in both large and small applications. The complete fertilizers, repre- 
sented by STos. 3 and 13 [200 or 300 pounds aeid phosphate, 100 or J50 
pounds cotton seed meal, and 50 or 70 pounds of kainit], in the main 
proved satisfactory,” 

Results of experiments with cotton . — The author believes that the fol- 
lowing deductions from this year’s results may be safely made : 

Applications of fertilizing material, notwithstanding the wet season and other diffi- 
culties, were profitable, with hut. few exceptions. Aeid phosphate used ahum lias 
proved profitable in a majority of cases, which agrees with the result of last year. 
Cotton-seed meal used alone has proved re immoral ho in both largo and small applica- 
tions, verifying the favorable impression made Iasi year. The experience with kainit 
this year has been the same as last, and verifies tho estimate placed upou it at that 
time. It has proved unprofitable. Stable manure has proved beneficial. Tw enty 
two-horse loads per acre have increased the yield materially; but, considering the 
cost, the smaller application of 10 two-horse loads per acre is more remunerative. 

* * * [As in 1838] next to stable manure the best application for this season 
for tho average soil appears to be a combination of the three ingredients— a vuilahlo 
phosphoric acid, nitrogen (or ammonia), atul potash. The host proportion of these 
ingredients was 200 pounds acid phosphate, 100 pounds cotton-seed meal, and 50 
pounds kainit to the acre of average soil. Where the land is poor this application 
per acre might well be increased iu the same proportion. 

Wheat, tests of varieties, II, B. Battle, Pu. l). o>. 15).— Tests 
of twelve varieties of wUoafc on twentieth acre pints, sown Novo tuber 10, 
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at the rate of 1 bualiel per acre. The varieties giving beet results in 
this trial were Lancaster, Fuleasler, Everett High Grade, which yielded 
10.7 to 17 bushels, and Kivet, which yielded 15 bushels per acre. 

Hillside ditches, J. K. Chamberlain, is. S. (pp. 29-31).—' Tho 
broad ditch made by means of a plow is advocated, and directions for 
its construction are given and illustrated by cuts. 

North Carolina Station, Bulletins Nos. 68a, 68b, 68c, 69a, 69b, 70a, 72a, 

72b, 72c (Meteorological Bulletins Nos, 1-11), November, 1889, to Sep- 
tember, 1890. 

Meteorological summary for North Carolina, H. B. Bat- 
tle, Pir. 1)., and (*. h\ Von Herrmann.— These contain notes on the 
weather and tabulated summaries of meteorological observations by 
the North Carolina weather service, co-operating with the United States 
Signal Service, lot* each month from October, 1889, to August, 1890, 
inclusive. The bulletins are illustrated with maps of North Carolina, 
showing the isothermal lines and the total precipitation for different 
parts of the State. Bulletin No. 7 2a also contains tabulated notes on 
the tornadoes observed in North Carolina during tho past sixty-live 
years (1820-90), and Bulletin No. 72c* includes a brief compiled article 
on the formation and classification of clouds. 

Ohio Station, Bulletin Vol. Ill, No. 7 (Second Series), August, 1890 tpp. 18). 

Strawberries, \V. J. Green (pp. 209-222).— u Since the organ iza 
tion of the horticultural work of the station a leading feature lias been 
the testing of varieties of strawberries.’ 1 An attempt has been made 
to enlarge iliis work by sending out plants of new sorts for trial by 
fruit growers in different localities. The lesults of this plan have been 
so unsatisfactory that the practice will be discontinued except in cases 
where satisfactory reports can be assured or where the station can ex- 
ercise proper supervision. u Experience shows that to reduce the num- 
ber of varieties to the lowest limit, to increase tho size of the plats, and 
to multiply tests is the direction in which to work. These changes 
have been made or are being made as fast as possible. To more sharply 
define the limits of each experiment or trial of varieties, will be the aim $ 
i. v. varieties will be so tested as to determine one or two special char- 
acteristics, such as comparing for earliness, lateness, productiveness, 
etc., and to bring these points out prominently, rather than to study all 
equally closely. A thorough comparison of early varieties and of the 
productiveness of several leading varieties is now jn progress. It is 
hoped that with the strawberry at least variety testing, as commonly 
understood, may be largely discontinued, ami no harm done to the inter- 
ests represented, New varieties, not yet offered for sale, will lie tested 
as heretofore. ” 

f There is also a discussion of the essentials of a good variety of 
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strawberries, descriptive notes for 41 varieties, tabulated notes on date 
of first picking, weight of 100 berries, and average diameter of berries 
for 17 varieties, and some general observations on different classes of 
varieties. “If varieties of strawberries are separated into two classes, 
viz., those that continue a long time in bearing, and those that have a 
short season, it will be found that the most prolific fall into the first 
class and the least productive into the second. It is also true, in gen- 
eral, that the greater the number of pickings during the season, the 
greater the total product. * * * Nearly all of the very early varie- 
ties continue but a short time in bearing, give comparatively few pick- 
ings and produce light crops. The same is true, in a more marked 
degree, of the extremely late-ripening sorts. * * * In general, the 
medium or second-early sorts are thesis having a long season. Although 
not all that are found in this class are highly fruitful, it is true that 
the most fruitful come within it/’ 

Eight each of the leading perfect and imperfect-flowered varieties of 
strawberries were sent to several prominent. strawberry growers, with a 
request to mark the different varieties as to productiveness on a scale 
of 10. The averages for each variety and for the two class ;s are tabu- 
lated in the bulletin and agree very closely with the varieties previously 
established at the station. The average for the perfect-flowered varie- 
ties is 5.8, and for the imperfect-flowered varieties 8. 

“There can be no doubt that the production of pollen is an exhaust- 
ive process, hence the varieties having perfect flowers are at a disad- 
vantage. No doubt some of the perfect- flowered sorts are very nearly 
equal to any in fruitfulness, and under certain circumstances may be 
fully equal, but the chances arc against them when unfavorable condi- 
tions occur. * * * lu many respects it may be desirable to have 
varieties \ h perfect flowers only, but it is probable that future devel- 
opment will be along the line of still greater specialization. The high- 
est development of fruit- bearing qualities in one class and of pollen- 
bearing in the other gives promise of greater reward than to combine 
the two functions in one variety.” 

The following summary is taken from the bulletin. 

(1) To meet tlie want* of strawberry growers ;i variety ought to have sufficient 
health and vigor to adapt itself to widely valuing conditions and to possess one or 
more marked characteristics. It is not worth while to seek to find varieties that 
are adapted to particular soils, since varieties that have a limited range are gener- 
ally found to he variable and untrustworthy. The most valuable varieties are the 
least variable and are easily suited as to soil and climate. 

(2) The following varieties have been thoroughly tested aud are suited to the wants 
of those who grow berries for market: Hu bach, Eureka, Huverlaud, Ciescent, War- 
field. 

(H) Where largo berries are desired rather than quantity, the following can be re- 
commended for home use or for market: Cumberland, Crawford, Gandy, Louise, Lida, 
Miami, Pearl. 

(4) TJio uew varieties that seem to be the most promising arc Enhance, Farns- 
worth, fvanhoo, Middled eld, Muskingum, Michel's Early, Parker Early, Shuster's 
Gem, Waldron. 
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(5) Those that have good points, but are doubtful and need further testing, are 
Cloud, Lady Rusk, Stay man's No. 1, Daisy. 

(6) The following will uo doubt be dropped soon : Hodman, Jessie, Logan, Pine- 
apple. 

(?) The most productive varieties are those that have a long season, i. c. give a 
comparatively large number of pickings, 

(8) Very early ami extremely late varieties arc less fruitful than the medium early. 

(9) Perfect-flowered, as a rule, are less productive than the pistillate or imperfect- 
flowered varieties. 

Raspberries, W. J Green (pp. 222, 233).— - ft < Thwe liavo lx?<m no 
such changes in the relative standing of varieties of raspberries within 
the last few years as with strawberries. The varieties that were recog- 
nized as standards live years ago hold the same place still, although sev- 
eral new sorts are now quite generally accorded the same rank. * * * 
Judging from the varieties sent here for trial there seems to be a strong 
tendency in some varieties to reproduce themselves from seed. This is 
particularly true of the Gregg and Doolittle. The majority of black- 
cap seedlings sent here are referable to one or Hie other of the above 
types, and in many cases the resemblance is so close as to make dis- 
tinction impossible.” 

Descriptive notes are given for five of the newer varieties. The fol- 
lowing summary is taken from the bulletin : 

(1) The black* cap varieties that arc now considered the most reliable u re mn fol- 
lows: Gregg, Hilborn, Ohio, Palmer. 4 

The red sorts that succeed best generally are Turner ami ShulVei ; the IhhI foi ship- 
ping are Brandywine and Marlboro. 

(2) Muskingum, Royal Church, aud Thompson’s Early FroJihe are the uimri prom- 
ising of the newer varieties. 

Ohio Station, Bulletin Vol. Ill, No. 8 (Second Series), September, 1890 (pp. 18). 

Experiments in preventing the injuries of the maim ot.ru- 
cui.io, 0. M. Weed, 1). Sc. (p|>. 225-228). — This is a third report oil a 
series of experiments begun in 1888 to find out the best method of pre- 
venting the, injuries of the plant enrenlio (Corn tracheitis nenuphar). For 
tbe first report see Annual Report of Ohio Station for 1888, pp. 1,14-150; 
for the second see Ohio Station Bulletin, Vol. 11, No. C (second series), 
p. 133, and Experiment Station Record, Vol. I, p, 290. Tbe experiments 
of 1888 and 1889 were eoudneted at the station, and indicated that tlie 
insect may be controlled by spraying with Paris green or London purple, 
where there are a considerable number of trees to operate upon. The 
objections urged against this conclusion were: (1) that while sprayiug 
might be effectual on a small scale it wonld be impracticable in a region 
largely devoted to fruit production; (2) that the tests made in the plum 
orchard were not extensive enough to show whether spraying would 
meet the needs of the commercial orchardist; and (3) that “ the cherries, 
upon which some of the experiments were conducted, ripened before tbe 
season of egg deposition of the curculio was over.” The force of t hww 
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objections was felt while the experiments were in progress, and they 
were made with the expectation of giving this method a thorongh trial 
from the standpoint of the commercial orchardmt if these preliminary 
tests were sufficiently encouraging. The theory on which the method 
rests, and tho conditions necessary for a fair held trial are stated to be 
os follows: 

The remedy undoubtedly acts mainly by destroying the adult beetles that feed upon 
tbe poisoned surface of the fruit and foliage, thus preventing, to a greater or less ex- 
tent, the deposition of tho eggs, It need not necessarily act at all upon the beetles 
when engaged in oviposition, nor upon I he larva) after hatching. Consequently a 
fair test cau not be carried on with a half dozen trees close together, three of which 
are sprayed and the others not. Beetles from the unsprayed trees may oviposit in 
the fruit of those sprayed, and the beetles killed on the sprayed trees will lessen the 
injury to their checks. For the same reason a fair test can not be carried on in an 
orchard in which only every alternate tree is sprayed. A. conclusive experiment 
necessitates an orchard of considerable size, one half to be sprayed and the other half 
either to be jarred or left untreated, or else two orchards near together with a simi- 
lar difference in treatment. 

For the purpose of u thorough test au orchard of nine hundred five- 
year-old plum trees, near Gypsum, Ottawa County, Ohio, in the midst 
of a region where fruit is extensively grown, was placed at the disposal 
of the station. “The orchard was admirably adapted for a fair field 
test of the method, and contained about ten varieties of plains. An 
imaginary line was drawn through the middle of the orchard east and 
west, and the south part was reserved for spraying, while the north 
half was jarred.” Cure Paris green, mixed with water in the propor- 
tion of 4 ounces to 50 gallons, was sprayed on the trees in the south 
half of the orchard May 8, 15, and 20. June 2 a fourth application was 
made, but by mistake 4£ instead of 4 ounces of Paris green was used 
with each 50 gallons of water. The north half of the orchard was jarred 
from May C to June 7, and many curculios were thus obtained. Dur- 
ing the latter part of June the foliage of some varieties began to show 
injuries due to the Paris green. “ Not over 3 per cent of the sprayed 
fruit had been stung at that time, while about 4 per cent of that on the 
jarred trees had been injured. But on both the fruit was so thick that 
artificial thinning was necessary to prevent the trees from overbearing.” 
In July and August tho jarred portion of tho orchard suffered from 
attacks of the plum-leaf fungus ( Beptoria eerasina) and brown rot 
(Monilia frwtigma), while the sprayed trees wholly escaped the former 
and were comparatively free from the latter. “ So far as one experiment 
can be relied upon, it indicates that this method is as efficient as jarring, 
while it is vastly cheaper and easier of application. We hope to re- 
peat the experiment another season, and shall use, at least for the later 
sprayings, not over 3 ounces of pure Paris green to 50 gallons of water, 
hoping thus to avoid injury to foliage.” 

Remedies fob the striped cucumber beetle, 0. M. Weed, D. 
Sc. (pp. 229-231, illustrated).— In 1889 experiments were made at this 

W717~Hb.0 8 
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station with a number of remedies for the striped cucumber beetle ( Dia - 
brotica vittata), and the results were reported iu the Ohio Station Bulle- 
tin, Vol. II, No* 6 (second series), pp. 143-148 (See Experiment Station 
Record, Vol. I, p. 290). Experiments in this line were continued in 1890 
in a field of 2 acres planted to squashes, melons, and cucumbers* “The 
first striped beetles appeared June 5. They then came in great num- 
bers and destroyed at least half the plants above ground before the 
latter could be treated. Two general methods of treatment were em- 
ployed, viz.: (1) coating the plants with poisonous substances; and (2) 
fencing out by mechanical barriers.” Results are reported for six sub- 
stances applied to the plants, viz., “ hellebore, slug shot, Paris green, 
X. O. dust, peroxide of silicates, and tobacco. On account of frequeut 
rains that washed the powders off the applications were often repeated.” 
The first four were ineffectual and “peroxide of silicates” was only 
partially effective. The report for tobacco is as follows: “A number 
of barrels of tobacco dust {lacking from a cigar manufactory were ob- 
tained in the city and applied very freely to the squash hills. A shovel- 
ful of the tobacco was thrown upon each hill. The first application 
was made to eighty hills June 12. Rains coming soon after, it was re- 
peated June 15, 16, and 17. The results were excellent. The beetles 
seemed to dislike working in the tobacco, and the plants on all of the 
hills treated came through in good condition. Aside from its value as 
an iusecticide the tobacco acts both as a mulch and fertilizer.” * 

Covering the plants with plant or cheese cloth supported on pieces of 
barrel hoops, proved satisfactory this year as last. A modification of this 
method successfully used by R. J. Tussing, of Franklin County, Ohio, is 
thus described : 

It consists of two end boards ouo half inch thick, about 15 inches long by 6 or 8 
inches wide. On the middle of each of those is nailed a piece of pointed lath at right 
angles to the long way of the board. The lower end of each lath projects below the 
edge of the board and is stuck in the ground. Before the laths are put on, the end 
pieces are connected with each other by a piece of plant cloth about 16 inches square, 
the ends being tacked to the top and sides of the boards. This protector has many 
advantages. It can be stored iu very little space. When it is desired to cultivate 
the hills it is only necessary to pull up one end, stir the earth, and put the end back 
in position. 

Open frames, consisting of four boards nailed together, were tried, but 
as was anticipated, were entirely ineffective* 

On the life history of the rhubarb ouroulio, 0* M. Weed, 
D* So. (pp. 232-235, illustrated).— In Ohio Station Bulletin, Vol. II, No* 
6 (second series), p. 153 (See Experiment Station Record Vol. I, p. 291), 
attention was called to injury to rhubarb by a snout beetle (IAxm 
comavus, Say). “ The egg is there described, but the further life his- 
tory of the insect is said to be unknown.” In the present article we 
have brief mention of other literature regarding this insect and a report 
of observations made by the author in 1890. Oureulionid larva were 
found on the curled dock (Rumex crispus) July 15 and 16, and larva 
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and pupa in abundance July 24, at which time they were placed in 
vivaria. Two adults of the rhubarb curcolio emerged August 1. On the 
same day two adults, sixteen pup®, and sixteen larvss were found on 
the curled dock. September 2 an adult was found on a leaf of curled 
dock, and October 2 another was taken in a cavity of the root where it 
had evidently developed. 

The same day three pup® were found in similar situations. In these cases the 
plant waB of this year’s growth, not having sent up a flower stalk, so that the insects 
must have developed within the root alone. 

The earlier observations of the season showed the larvm usually horing the flower 
stock and upper portion of the root. As a rule, only one insect was found in a stem, 
hut there were occasional exceptions to it. Pupation took place at almost any point 
from the base of the cavity in the root to the upper portion of the Btem. No indica- 
tions of the girdling of the stem were noticed, and late in September large numbers 
of the dead stems, which had been inhabited by the insect, wore still standing. In 
many of them a hole could be found through which the beetles had emerged. These 
holes occurred at almost any point on the stalk. 

I have also repeatedly collected the perfect insect during the aotumn, winter, and 
spring months, not only iu Ohio but also in Illinois and Michigan. 

From the above observations it appears that iu this region the rhubarb curculio 
usually hibernates as an adult, and comes forth in the spring to deposit its eggs in 
certain common species of dock (usually in Uamer crispus, but occasionally also in 
R, altimmuQ and probably other species). The eggs are probably laid preferably 
in the young flower stalk, but iu the absence of these may be deposited in the crown 
of the plant. Tho period of oviposition is evidently au exteuded one, very young 
larvae being taken at the same time as pupae, and there being a difference of more 
than two months iu the time of reaching maturity. The eggs probably hatch within 
a few days, and the larvro feed upon the substance of the root or stem several weeks. 
The eggs first deposited in spring develop into beetles by the 1st of August, and the 
insects from eggs deposited later continue to mature until October. 

The insect in its different stages is briefly described and is illustrated 
by original cats. A parasite of tho rhubarb curculio, identified by 
Prof. Riley as Bracon rugator, Say, was also found and is illustrated. 
The destruction early in summer of the plants in which the rhubarb 
curculio develops is recommended for its repression. 

A SECOND EXPERIMENT IN PREVENTING THE INJURIES OP PO- 
TATO BLIGHT, 0. M. Weed, D. So. (pp. 239, 240).— In Ohio Station 
Bulletin, Vol. II, No. 6 (second series), p. 157, (See Experiment Station 
Record, Vol. I, p. 291), was recorded a preliminary test in which a con- 
siderable increase of yield was obtained from treating what is commonly 
known as the blight or rot of potatoes with the Bordeaux mixture. 
At that time the disease was thoaght to be due to Phytophthora in- 
festam, but the author is now inclined to believe that it is the bacterial 
disease referred to iu a recent paper by Prof. T. J. Burrill, read before the 
Society for the Promotion of Agricultural Science. In 1890 five rows 
of Early Ohio potatoes were treated with Bordeaux mixture, four rows 
with ammoniacal solution of carbonate of copper, and two rows were 
left untreated. The fungicides were applied June 28, July 7, July 17, 
and August 1. When the potatoes were harvested “ the rows sprayed 
with the Bordeaux mixture averaged 40.2 pounds to the row; those 



sprayed with the carbonate of copper solution, 28 pounds ; and those on* 
treated, 22.5 pounds. The tubers from the Bordeaux-mixture rows were 
much larger than the others.” Lateness of plauting, due to wet weather, 
and the dryness of the growing season, made the test comparatively un- 
satisfactory. In a case cited in the bulletin where the Bordeaux mixt- 
ure was used on a large scale for this disease in 1890 on a farm in Ohio, 
the results were unfavorable. 

“ There is still much to be learned concerning this bacterial blight, 
and further experiments are needed to determine whether it can be suc- 
cessfully prevented on a large scale under ordinary commercial condi- 
tions by the use of fungicides, and whether this can be done with suffi- 
cient cheapness to pay for the additional outlay. One of the points that 
especially needs to be determined is whether non-infected tubers should 
not be planted to get the best results from the application of fungicides. 
This would be the natural supposition, and experiments are uow in 
progress to determine the facts of the case.” 

Pennsylvania Station, Bulletin No. 12, July, 1890 (pp. 30). 

Simple methods of determining milk fat, W. Freab, Ph. D., 
and G. L. Holteb, B. S. (pp. 8-31, illustrated). — A detailed description 
of the Short and Cochran methods for estimating the percentage of fat 
in milk, together with a comparison of the results of these and the gravi- 
metric (asbestos) method. Of the mean of duplicate analyses of twenty- 
six samples of the milk of individual cows, 85 per cent by the Short 
method were higher and 81 per cent by the Cochran method were lower 
than those of the gravimetric. About oue third of the determinations 
by the Short method differed by over 0.2 percent from the gravimetric, 
the difference in three cases being 0.4 to 0.49 per cent of fat. By the 
Cochran method less than one quarter of the tests differed from the 
gravimetric by 0.2 to 0.3 per cent, and in only one case was the differ- 
ence as high as 0.3 per cent. The average error for the twenty-six 
analyses was with the Short test +0.15, and with the Cochran —0.06 
per cent. “ In Short’s method a somewhat closer agreement of dupli- 
cates is obtained than in Cochran’s method, as would be expected (torn 
the finer subdivision of the apparatus and the greater quantity of milk 
used in the former. In general, however, Cochran’s method seems some- 
what preferable, owing to the greater rapidity with which single deter- 
minations cau be made.” 

Tests by the Short method in which the solution was boiled only one 
half hour after the addition of the acid, gave practically the same re- 
sults as where the boiling was continued for oue hour, as prescribed, 
the mean difference of results hetweeu the prescribed and the mod ified 
methods being only 0.08 per ceut in eleven cases, “ while by the orig- 
inal method, comparing duplicates in forty-one analyses, the mean dif- 
ference was 0.07 per cent.” With the modified method “ the fatty awds 
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are dearer, lighter colored, and more sharply separated from the un- 
derlying caseous liquid.” 

Tables show for the Short and Gochrau methods the percentages of 
fat indicated by the readings of fatty acids. The station offers to give 
instruction in these methods free of charge to any who desire it ■ 

Paying for milk and cream . — Tables of values of milk and cream per 
100 pounds based upon the fat content, with instructions for their use. 

Dbied bbewers’ gbains, W. Pbbab, Ph. D. (pp. 32, 33).— A dis- 
cussion of this material, and analyses showing the feeding value of 
“ wet” and dried grains as compared with that of malt sprouts, wheat 
bran, and linseed and cotton-seed meals. 

Shode Island Station, Bulletin No. 6, March, 1890 (pp. 23). 

Milk feveb ob parturient apoplexy in cows, F. E. Rioe, M. 
D., M. R. 0. Y. 3. (illustrated). — A condensed history of this disease, 
its pathology, causes, symptoms, diagnosis, preventive and curative 
treatment, and the effect of the disease on the flesh of cows as food. 

Shode Island Station, Bulletin No. 7, June, 1890 (pp. 39). 

Catalogue of fbuits, L. F. Kinney, B. 8. (pp. 27-58).— A list of 
the varieties of orchard and small fruits, and nuts growing on the 
grounds of the station ; with notes on habit of growth and time of 
ripening; and brief descriptions of most of the varieties. The list in- 
cludes 15 varieties of summer apples, 19 of autumn apples, 48 of win- 
ter apples, 15 of crab-apples, 4 of apricots, 27 of cherries, 4 of necta- 
rines, 40 of peaches, 12 of summer pears, 22 of autumn pears, 11 of 
winter pears, 31 of plums, 2 of almonds, 3 of chestnuts, 1 of figs, 1 of 
filberts, 1 of persimmons, 3 of quinces, 1 of black walnuts, 1 of butter- 
nuts, 13 of blackberries, 2 of dew-berries, 10 of currants, 7 of goose- 
berries, 85 of grapes, 2 of June- berries, 20 of raspberries, and 47 of 
strawberries. 

Metbobologioal summary, L. F. Kinney, B. 8. (p. 59) — A tabu- 
lated summary of observations from January to June, 1890, inclusive. 

Spbing beport of the apiakist, S. Cushman (pp. 60-63).— Of 
the thirteen colonies of bees which passed the winter of 1889-90 out of 
doors all bat the weakest one survived and were strong and ready for the 
honey flow early in the spring. Three hives containing two strong col- 
onies and one weak one were phased in the farm-hoase cellar November 
6, 1889. All the hives contained live bees April 1, 1890, but tho weak 
colony was fonnd “ to have dwindled away to a handful.” The temper- 
ature of the cellar during February and March ranged between 30 and 
40° nearly two thirds of the time. “The past winter was very favor- 
able to ontdoor wintering, and any colony of good strength having 
plenty of sealed stores, even if anprotected, should have wintered well. 
* • * Had the winter been severe, with long-oontinned cold and a 
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backward spring, the bees in a suitable cellar would no doubt have 
shown the best record. * * * The importance of having colonies 
strong for winter and spring, in order to have them sufficiently populous 
to best improve the time during the honey harvest” is enforced by this 
experiment. The system of feeding bees with dry sugar, recommended 
by Mr. Simmins of England, was successfully tried by the author. 
“After several years’ trial of the plan on a somewhat extended scale 
we do not hestitate to recommend it. It is well suited to the manage* 
ment of out apiaries, where but occasional visits are made, and in all 
cases, though possibly in a dry country not so effective as sirup feed- 
ing, saves the trouble of making sirup and the time required in its 
daily distribution, while the danger of the disastrous results of oc- 
casionally omitting the daily ration is avoided. Instead of dry sugar, 
moist sugar, like good grades of molasses and C sugar are best, but the 
former should first be well drained. This placed in a feeder where the 
heat and moisture are confined, is slowly licked up or liquefied by the 
bees. The rapidity with which this is done depends upon the heat and 
moisture in the hive. * * * This mode of feeding is not only suit- 
able for spring stimulation but is invaluable in a poor season to pre- 
vent starvation, for queen rearing, for bringing up nuclei, and working 
for increase or drawing out foundation, as well as for promoting brood 
rearing, after removing what is in some localities the only honey crop 
of the season.” An experiment in the use of artificial heat' to pro- 
mote brood rearing has been successfully conducted at the station, 
but will not be reported until additional results have been gained. 

Tennessee Station, Special Bulletin D, July 10, 1890 (pp. 47). 

Potash and paying chops.— -A reprint of a compilation by the 
German Kali Works. 

Tennessee Station, Special Bulletin E, July 20, 1890 (pp. 8). 

The cotton worm and Hessian fly, H. E. Summers, B. S.— Di- 
rections are given for the application of the arsenites for the cotton 
worm (Aletia argillaoea). The Hessian fiy (Cecidomyia destructor) is 
described aud illustrated, and suggestions are made as to means for its 
repression. 


Texas Station, Bulletin Ho. 11, August, 1890 (pp. 16). 

Effect of cotton seed and cotton seed meal on butteb, G 
W. Ouetis, M. S. A. (pp. 3-14).— The objects of these trials were to 
study the effect of cotton seed and cotton-seed meal, fed to dairy cows, 
on the butter produced, with regard to quantity and quality in general, 
and the extent to which these feeds may safely be mixed with other 
feeds. 

Effect on body or firmness.— The determinations of melting point and 
volatile acids in the butters were made by H. H. Harrington and W. 
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Wipprecht. The results, which have already been published in the an- 
nual report of the station for 1889, are summarized in the following 
statement: 

Averageo of determination! of melting point and volatile adds. 


! 

i .... 

Melting 
point or 
butter. 

Volatile 
acids in 
butter. 

f 

Corn-and^cob meal, oats and bran, with silage, sorghum, pea- vine hay, and pas- 
turage ' - «... 

ojfch. 

95.33 : 
105.44 
10181 J 

99.17 

97.83 

Per cent . 

15.27 

10.15 

7.85 

13.14 

13.39 

Cotton-s&d meal and hulls exol naively 

Cotton seed exclusively, either raw or cooked 

One weight part cotton-seed meal and three of whole oats, with sorghum hay 
and pasturage 

Equal weight parts of wholo oats and ootton seed, with pasturage 


“ It is clear that the melting point was higher and the percentage of 
volatile acids lower with cotton seed or cotton-seed meal than without.” 
The inference is drawn that “ firmness or body is largely dependent on 
the food.” Although “ all of the heavy feeding of cotton seed or cotton- 
seed meal must be done in cool weather on account of the health of the 
animal,” it is believed that small quantities may be safely fed in sum- 
mer, thus “ hardening the butter slightly for sntnmer handling.” 

Effect on quantity.— (< In the test for exclusive feeding of cotton-seed 
meal and hulls, as compared with cotton seed, the cows fell off in milk 
quite materially, from the fact that it was practically impossible to get 
them to eat a sufficient amount for a full ration. * * • It has been 
our observation in some seven years’ feeding at this place that by the 
addition of cotton seed meal in moderate quantities to the daily feed, 
the yield of milk has almost always been directly increased.” An ex- 
periment indicated that the quantity of milk required to make 1 pound 
of butter is somewhat less where cotton seed or cotton-seed meal is fed j 
that is, that the fat content of the milk is increased. 

Effect on quality. 1. Cottonseed meal vs. no cottonseed meal . — A num- 
ber of cows were fed alternately on rations containing cotton-seed meal 
and those containing no cotton-seed meal, and samples of the butters 
produced were sent to four “ well-known butter experts” to be graded on 
the following scale of 100 points : flavor 45, grain or texture 30, and 
firmness or body 25 points. All of the butters were from mixed milk of 
four to six cows ; and each sample representing a given food or mixture 
had been churned and worked by itself. The average results of the 
gradings of each sample are stated in tabular form. The inference is 
that “ flavor seems to suffer a little, and the total grade per cent is thus 
reduced somewhat, but beyond this, in the opiuiou of the gentlemen 
acting as judges, there was little if any observable difference in quality 
due to the feeding of cotton-seed meal. 

“ To many who are not familiar with the peculiar effect of cotton seed 
it may seem that texture [of the batter] is dependent on manipulation 
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solely, and noton food; bat it is well known among handlers of cotton- 
seed batter that its effect on texture is quite similar to the effect of over- 
working.” 

2, Cotton seed vs. cottonseed meal . — With daily rations consisting of 
11 pounds of oats together with cither 4 pounds of cotton-seed meal or 
11 pounds of cotton seed, raw or cooked, the effects seemed to be prac- 
tically identical. The grading of the butter produced on these rations 
was, however, about 10 points below that produced where no cotton 
seed or cotton-seed meal was fed. 

3. Cotton seed alone .— Where no other food than cotton seed ra,w or 
cooked was fed, the quality of the butter produced seemed to be consid- 
erably affected, being graded by the judges about 15 points lower than 
that produced in the trials where other foods were fed. “ From the 
tables relating to the quality of butter it will be seen that the feeding 
of cotton-seed meal beyond a certain limit injures more or less theqnality 
of butter produced in direct ratio with the quantity fed.” The limit 
with cows on good grass pastures or heavily soiled with green fodders 
is stated to be about l part by weight of cotton-seed meal to either 3 
parts of wheat bran, or 2 of bran and 1 of oats ; or equal parts of cotton- 
seed meal, corn meal, and wheat bran. “ Where cotton seed is used 
instead of cotton seed meal, it is recommended to substitute about 
three times the weight of eotton seed in place of cotton-seed meal, other 
proportions remaining the same.” Previous experience at the’station 
indicates that the effect of these cotton seed feeds on the butter is more 
noticeable when they are fed with dried fodders in winter than when fed 
in larger quantities, with abundant grass, in the spring. 

Effect on color of butler . — “ Cotton seed or cotton-seed meal has quite 
a noticeable effect on the color of butter, rendering the product very 
much lighter.” This effect, owing to the difference in coarse fodders 
fed, is stated to be more marked in winter than in summer. The case 
is cited of a Jersey cow whose butter, rich in color when no cotton seed 
was fed, became “almost as white as tallow” after feeding cotton seed 
exclusively for two weeks, the normal color returning when other ra- 
tions were substituted for the cotton seed. 

Effect on “ clmmahility ? — When cotton-seed meal or cotton seed was 
fed the temperature required for churning was raised, in the case of 
acid cream from 4 to 8° Fah., and of sweet cream from 1 to 3° Fah., 
above that required where neither of these substances had been fed. 
At a temperature of from 60 to 64° Fah. it was impossible to obtain 
batter from sour cream, although the churning was continued daring 
five hours. Where the cows were fed on cotton seed or cotton-seed 
meal exclusively, the most advantageous temperature for the churning 
was found to be 73 to 80° Fah., the average time required at this 
temperature being thirty-three minutes ; when they were fed largely 
but not entirely on cotton seed or cotton-seed meal tne best tempera- 
ture seemed to be 68 to 76° Fah., and the average time required thirty- 



eight minutes. When the cows were fed cotton seed or cotton-seed 
meal exclusively* the average time required for the churning at 68 to 
76° Fah. was, in six cases, one hour and fifty-six minutes, while the 
average of three churnings at 73 to 80° Fah. was only thirty-three 
minutes. 

Quality op butter from sweet and sour cream, Gh W. Cur- 
tis, M. S. A. (pp. 15, 16). — In seven trials sweet cream, thoroughly mixed, 
was divided into two equal weight parts, and one half churned imme- 
diately, while the other was allowed to become slightly acid before 
churning. In each trial nearly like amounts of butter were obtained 
from the two portions. The samples were graded as above described. 
The results, which are stated in a table, show scarcely a noticeable dif- 
ference between the two kinds of butter, the difference, if any, being 
in favor of the sweet-cream butter, and chiefly in the flavor. 

Texas Station, Bulletin Ho. 12, September, 1890 (pp. 7). 

The screw worm, M. Francis, D. V. M. (pp. 21-25, illustrated).— 
Notes on the screw worm (Lucilia maccllaria ), supplementary to those 
published in the annual report of this station for 1888. This insect 
causes serious injury to domestic animals in Texas, especially to cattle. 

They occur in wound* from bornB, castrating, spaying, branding, dehorning, 
barbed wire injuries, and often where ticks have lmrst on the brisket, flank, or just 
behind the udder of cows. They often occur in the vulvaa of fresh cows, especially 
if there has been a retention of the placenta or after-birth. Young calves are al- 
most invariably affected in the navel and often in the mouth, causing the teeth to 
fall out-. One case occurred in the first stomach (paunch or rumen) that is worthy of 
mention: Last September the writer had occasion to kill a Jersey bull calf, probably 
two months old, that had screw worms in both hind legs just above the hook joint. 
On opening the abdomen I found hair balls in the stomach (rumen), and, to my sur- 
prise, about twenty-five fully matured screw worms almost buried in the wall of that 
organ. I placed some of the worms in moist earth, and in ten to twelve days they 
hatched out genuine screw- worm flies. How did they come there f My opinion is 
that the calf licked the sores ou his legs, and in doing so took in some eggs that 
hatched and developed in the stomach. * * * 

In all animals alike, the eggs, after being laid by the fly, batch into larv® or so- 
called “ worms. 1 ’ Tbo exact length of time this requires seems to vary with cironm- 
stances. My present opinion is that if the eggs are laid in a moist plaoe and on a 
warm day, it requires less than one hour ; whereas, iflaid in a dry place they seem to 
dry up and lose their vitality. The young larv®, when first hatched, are small and 
easily overlooked. If hatched on the surface they attempt to perforate the skin, and 
if hatched in wounds they at once become buried out of sight. They seem to 
attach themselves by their heads and burrow their way under the skin, com- 
pletely devouring the soft flesh. * * * They evidently produce considerable irri- 
tation, for the part is always swollen and constantly bleeding. * * * At the end 
of a week the worms leave the sore and go into the ground, where they pass their 
pnpa state and hatch oat as flies in from nine to twelve days. Of several hundred 
hatohed out by the writer, the shortest time was nine days, and the longest fourteen 
days, but In the majority of oases it required from nine to twelve days. While the 
larv» are thus developing the flies are constantly laying fresh eggs in the wonnds, 
so that the young worms take the place of the matured ones, and thus keep up a 
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constant and progressive loss of tissue. If the worms are not killed they eat con- 
stantly deeper, and often kill the animal. * > * # 

The treatment usually employed in these cases consists simply of killing the larvie 
with cresylio ointment, calomel, chloroform, or carbolic aoid. The selection of the 
most suitable remedy will vary somewhat with the location, character, and extent 
of the sores. In some cases bandages are useful. In others the sores can be filled 
with oakum and a few stitches taken. All treatment should be supplemented by 
daubing the margins of the wound with pino tar to ward off the fly. A vast num- 
ber of cases can be preveuted by keeping cattle free from common cattle ticks. 

The insect in its various stages is briefly described by 0. M. Weed, 
M. S., of the Ohio Station, and illustrated by photo-engravings from 
original drawings by Miss Freda Detmers. 

West Virginia Station, Bulletin No. 7 (pp. 72). 

Experiments with wheat, fruit-trees, vegetables, grasses, 
forage CROPS, etc., J. A. Mters, Ph. D. (pp. 155-224).— This con- 
sists mainly of reports received from farmers in the different senatorial 
districts of the State on tests of varieties of wheat sent them by the 
station in the fall of 1888, in accordance with an order of the board of 
regents of the State University. The individuals to whom seed was 
sent “ were selected by the members of the board of regents as being 
among the farmers iu their districts most likely to carry out the work 
contemplated.” Each farmer received sufficient seed to plant 1 acre, 
and was requested to report to the station “ the manner in which the 
soil is prepared for the crop ; the previous condition of the soil with ref- 
erence to the crops grown upon it ; the condition of the soil at the 
time of planting, whether in good physical condition or not; the con- 
dition of the weather succeeding the time of planting, and success in 
getting a stand; the onslaught of insects or diseases upon the crop; 
theability of the crop to withstand the climate, that is, the percentage 
that is able to withstand drought or excessive freezing; the peculiar- 
ities of the growth of the crop ; time of ripening ; and the yield per acre 
secured.” 

Lists of the varieties of fruit-trees, vegetables, grasses, forage crops 
etc., se nt out to a few individuals, are given, together with a brief re 
port received from one of these persons. 

The result of this attempt to distribute the work of experimenting 
throughout the State under conditions which made it impracticable 
for the station to exercise any proper supervision of the tests, is thus 
summed up iu this article : 

In looking over the reports, we find but one from seven hundred and eight experi- 
ments in wheat in which any attempt was made to carry ont instructions. We have 
failed to receive any report from 85 per cent of the experiments and very few of those 
making reports claim to have any more than approximations. In the most of cases the 
land and crops were estimated, not measured. It generally happens that there is no 
unanimity in results reported upon the same varieties, so that our conclusion is that 
no reliance whatever can bo placed upon experimental work intrusted to persons 
unfamiliar with scientific methods and not provided with facilities fox measuring 
their crops and lands. 



It is evident that the attention to details necessary to make an experiment success- 
ful can not be bestowed upon it by the average farmer whose time is taken up with 
questions of more immediate and vital interest to him, and it is hoped that our ex- 
perience will be of the greatest possible value in tbis direction, not only to this State, 
but to the stations located in other States. * * * The attempt has been honestly 
made and faithfully carried out. It was intended as an answer to what appeared to 
be a popular demand that experimental work should be widely distributed over the 
State, and should be intrusted to u practical farmers” rather than to scientific men 
carefully trained in the methods of experimentation. Our board, after careful con- 
sideration of the subject and counsel with the Department of Agriculture, has deemed 
it wise to discontinue the effort to carry on experimental work of the character re- 
ported in this bulletin, and it has determined to abandon it. 

Wisconsin Station, Bulletin No. 25, October, 1890 (pp. 10). 

Feeding bone meal and hard wood ashes to hogs living on 
corn, W. A. Henry, B. Agr. — The experiments, which are a continu- 
ation of previous experiments on tbis subject (See Annua) Report of the 
Station for 1889, p. 15) were made to compare the results of feeding corn 
meal alone and the same with small amounts of either bone meal or 
wood ashes to pigs. Two separate trials were made. In each, six pigs 
one hundred ami twenty eight or on© hundred and twenty nine days old 
at the beginning of the experiment were divided into three lots of two 
pigs each, one lot in each case receiving corn meal alone, another corn 
meal and bone meal, and a third corn meal and ashes, all having as 
much salt as they would eat. In both trials the fbeding commenced 
September 30, 1889, and euded in one case December 23, and in the 
other January 20, 1890. The animals were slaughtered at the close of 
the trial, and the thigh bones, after their strength had been tested, 
were burned to determine the amount of ash they contained. The bul- 
letin contains a partial statement of tbe results of the two trials and 
a summary including the results of a previous trial, the details being 
reserved for the annual report. 


Summary of results of three trials in feeding hone meal and hardwood ashes ♦ 


Material fed 
with the corn 
meal. 

Com meal eaten per 100 
pound* gain in live 
weight. 

Average breaking j 
strength of thigh bone. | 

Total aah of thigh bones. 

! 

i 

i 

n 

i 

s 

First trial. 

Second trial. 

\ 

Average. 

First trial. 

Second trial 

I 

1 

◄ 


Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Grams. 

Grains. 

Grams. 

Grams. 

Bone meal 

MS 

m 

518 

487 

417 


817 

680 

109.0 

224.5 

mo 

165.8 

Aabea 

548 

417 

515 

491 

340 

780 

625 

681 

Hftl 

215.7 

mi 

150.2 

Nothing 

853 

466 

568 
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m 

H 

801 

88.9 

144.1 

87.6 

107.0 


From the three trials the author concludes : 

(1) That the eifoot of the hone meal and ashes was to save about X30 pounds of 
com, or 28 par cent of tho total amount fed in producing 100 pounds of gain, live 
weight. 


























(3) That by feeding the bone meal we donbled the strength of the thigh bones; 
ashes nearly donbled the strength of the bones. 

(3) There waB about 50 per oent more ash in the bones of the hogs receiving bone 
meal and hard- wood ashes than in the others. 

A oaieftil examination revealed no difference in the proportion of lean to fat meat 
in the several caroasses. The bone meal and ashes seemed to have no effect on the 
siee or weight of any of the internal organs or the weight of blood. The effect is 
evident only in the building up and strengthening of the bones and aiding digestion. 
These experiments point to the greut value of hard- wood ashes for hog feeding, and 
show that they should be regularly fed. Hone meal seems to build up somewhat 
stronger bones than ashes, but ashes do the work well enough aud usually cost noth- 
ing with the farmer. Where they can not l>e obtained bone meal is strongly recom- 
mended. 



ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRI- 
CULTURE. 


Division OP BOTANY. 

Contributions feom the United States National Herba- 
rium, No. 3 (pp. 63-90). — This includes a paper by G. Vasey and J. 
N. Rose, containing a list (with descriptive notes) of plants collected by 
Dr. Edward Palmer, iu 1890, in Lower California and Western Mexico, 
at La Paz, San Pedro (Martin Island), Baza Island, Santa Bosalia, 
Santa Agueda,and Guay mas. 

DIVISION OF ENTOMOLOGY. 

Insect Life, Yol. Ill, No. 3, November, 1890 (pp. 89-129) The 

principal articles in this number are those on some new iceryas (Icerya 
rosce , Eiley and Howard ; I. cegypUacum , Douglas ; J. montserratensis, 
Biley aud Howard; and l.palmeri , Eiley and Howard), with illustra- 
tions ; teaching entomology, by A. J. Cook (the president’s address to 
the Entomological Club of the American Association for the Advance- 
ment of Science, at Indianapolis, Indiana, August 20, 1890) ; army- 
worm notes, by F. M. Webster ; an experience with rose-bugs, by J. B. 
Smith; note on the period of development in Mallophaga, by H. 
Osborn ; the cypress-twig borer ( Argyrestliia cupressella, Wlsrn.), by D. 
W. Ooquillett ; notes on the genus Argyrestliia, Hb., with descriptions 
of new species (Argyrestliia cupressella, A . freyella, and A. plicipmetella ), 
by Lord Walsingham. 

DIVISION OP VEGETABLE PATHOLOGY 

Journal of Mycology, Vol. VI, No. 2 (pp. 45-87, illustrated).— 
This number includes the following articles : A new hollyhock disease 
( Colletotrichium althceas, n. s.), by E. A. Soutbworth; description of a 
new knapsack sprayer, by B. T. Galloway; recent investigations of smut 
fungi aud smut diseases (continued), by Dr. Oskar Brefeld; prelimi- 
nary notes on a new and destructive oat disease, by B. T. Galloway and 
E. A. Soutbworth; copper soda aud copper gypsum as remedies for 
grape mildew, by J. Nessler (translated by G. McCarthy); note on a 
Minnesota species of Isaria and attendant Pachybasium , by O. MacMil- 
lan ; a few new fungi, by J. B. Ellis and S. M. Tracy ; combating the 
potato blight, by J. H. Biinzli (translated by G. McCarthy) ; Muoronop- 
wrut andertoni, n. s., by J. B. Ellis and B. M. Everhart ; and index 
to North American myoological literature (continued), by D. G. Fair- 



Arizona Station.— The governing board as at present organized Includes Merrill 
P. Freeman, ex officio, president, Tuosoo ; Selim M. Franklin, Ph. B., Tucson ; George 
W. Cheney, Tombstone; Robert T. Millar, Tucson; F. 11. Goodwin, Tucson ; J. A. 
Jones, Globe; W. R. Stone, Florence ; Nathan 0. Murphy, Phomix ; John M. Ormsby, 
secretary, Tucson. The station staff is composed of Frank A. Gulley, M. 8., director ; 
Charles B. Collingwood, B. 8., chemist; Ferdinand Brandt, horticulturist. 

California Station. — C. IT. Shinn has been appointed inspector of stations, vice 
W. G. Klee. K. McLennan, heretofore foreman at the central station, has been 
appointed foreman of the South California Station near Pomona. The buildings 
for the South California Station are nearly completed and planting will soon begin 
there. In addition to the ordinary vintage work of the central station, a series of 
nitrogen determinations of grape musts from differeufc localities is in progress. 
Must.: from the same and different varieties will be compan d, with a view to finding 
explanations of the great differences in the keeping qualities of wines. Great local 
differeneos have already become apparent. 

There is also in progress a series of determinations of the oil content of about 
twenty different varieties of olives now growing in the State, together with prac- 
tical testB of oil making therefrom. The oil from the pits and pulp is determined 
separately, in order to deduce therefrom practical precepts in regard to the methods of 
oil making, it being well known that tlio ordiuary (“Mission ”) olive of the Pacific 
coast rarely contains any kernels in Us seeds. Verifications of commercial tests of 
these oils seem to show very material differences in the standards to be accepted for 
California oils as compared with Italian and French, especially as regards the iodine 
test. Egyptian date-palms received from the United States Department of Agri- 
culture are to be tested at the substations at Pomona and Tulare. 

Connecticut State Station.— A. W. Ogden, Ph. B., has been appointed one of 
the chemists of the station, vice R. S. Curtiss, Ph. B, Dr. Roland Tbaxter has an- 
nounced the discovery of an organism, a fungus apparently nndcscribed, which causes 
the deep form of “ potato scab )r so common an<l destructive in New England, and has 
produced the diseaso on sound potatoes by inoculation from pure cultures under test 
conditions. 8. W. Johnson and T. B. Osborne have found that Wagner's modifica- 
tion of Sonuenscbein’s method for determining phosphoric acid, which has been 
adopted essentially by the United States Association of Official Agricultural Chemists, 
while entirely accurate for ordinary phosphates containing but little iron and alu- 
mina, gives incorreot and too high results when applied to Thomas slag, Keystone 
concentrated phosphate, Grand Cayman’s rock, and similar aluminous and ferrugi- 
nous phosphates. 

Dr. Osborne has made an extended study of the proteids of the oat kernel. His 
results, in brief, are as follows : (I) The alcohol-soluble body first observed by Norton 
has not the composition assigned to it by Krensler and Ritthansen, but contains 
1.3 per cent less nitrogen than given by these authors, agreeing more nearly with 
Bitthausen’s mucedin than with his gliadin. (g) When oats are first treated with 
water or 10 per cent solution of common salt before extraction with alcohol, the 
alcohol-soluble proteid undergoes alteration, and a body of different composition and 
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properties results. (3) In the presence of water or of 10 per cent salt solution, the 
remaining proteids rapidly suffer change and become insoluble in salt solution* (4) 
The proteid extracted by 10 per cent salt solution behaves towards re-agents like 
myosin from animal muscle, as Weyl first pointed out. Contrary to Weyl’s observa- 
tions, however, the coagulation temperature is much higher than that of animal 
myosin. This proteid appears to be the result of alteration, similar to that by which 
myosin is formed from myosiuogen. In composition it is almost identical with mus- 
cle myosin. (5) The proteid extracted by dilute potash, after complete exhaustion 
of the oats with 10 per cent salt, solution, has the same composition as the proteid 
extracted by salt solution directly and is apparently the “ albuminate” form of that 
substance. (6) A large share of the proteids of the oat when exposed to the action 
of water become insoluble in dilute potash solution, the amount so rendered in- 
soluble increasing with the duration of the contact with water. One hour's treat- 
ment with water rendered one half, twenty-four hours’ treatment made two thirds 
insoluble in two tenths per cent solution of potash. The composition of the part 
soluble in potash after removal of the alcohol-soluble proteid is the same as that of 
the part soluble in salt solution. (7) When ground oats are directly extracted with 
weak potash solution, without previous treatment with water, nearly the whole of 
the proteid is dissolved. The substance so extracted, after completely removing the 
body soluble in alcohol, lias a different composition from that similarly obtained 
after first treating with water. This body is undoubtedly the same as that, desig- 
nated avenine by Johnston and Norton. The proteid obtained by extraction with 
potash, after the action of water, is the substance called by Kreusler oatlegumin. 
(8) When ground oats are extracted with 10 percent sodium chloride solution heated 
to 65° C. } a proteid separates on cooling in the form of spheroids. This substance 
differs in composition ami properties from that obtained from the cold salt solution, 
as well as from all proteids hitherto described. It is soluble in pure water, is pre- 
cipitated from such solutions by a little sodium chloride, is again dissolved by a cer- 
tain additional quantity, and is precipitated completely by saturation with this salt. 
In the presence of a little sodium chloride and acetic acid it is soluble in alcohol of 0.9 
specific gravity from solutions in distilled water, as well as from those in sodium 
chloride brine. It has been obtained crystallized in regular octahedrons. (9) The 
aqueous extract of ground oats was found, in agreement with Norton and Kreusler, 
to contain very little proteid substance. The proteids thus dissolved appear to be. 
first, a globulin, similar in reactions to that extracted by 10 per cent salt solution; 
second, a proteose; and possibly, third, a little acid-albumin . No true albumin was 
found in the water extract. (10) In the salt extract a very small amount of a body 
was found having the reactions of albumin. 

Massachusetts Hatch Station.— A n electrngraph, consisting of Thomson's quad- 
rant electrometer, with registering and water-dripping apparatus, lias receutly been 
purchased for the meteorological observatory. This electrograph is like the one at 
Greenwich Observatory, England, and is the latest aud most unproved of Sir William 
Thomson’s instruments. It is most valuable aud useful for accurately measuring 
potentials and for the observation of atmospheric electricity. The oscillations of the 
needle, showing the electrical potential of the atmosphere, are continually photo- 
graphed. The cylinder carrying the sensitised photographio paper is turned once in 
thirty horns by powerful clockwork. Every alternate hour a screen shuts off the 
pencil of light for four minutes and thus the time spaces are traced upon the chart. 
The scale readings of the latter are reduced to absolute measurements by multiply- 
ing by the constant of the instrument. A barn for use iu feediug experiments, tests 
of seeds, etc., has recently been completed. 

Ohio Station.— T he following statement regarding the newspaper bulletins of 
this station was furnished by Director Thome, at the request of this Office : 

The mailing list of the Ohio Station, though large, does not contain the names of 
more than one in six of the farmers of the State. It is believed that many formers 
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might be reached through the local press who do not read either the station’s bulletin 
or any agricultural journal. It is difficult to secure the co-operation of the local 
journals, however, as most of them receive their general news either already printed, 
in the form of u patent insides,” or in stereotype plates, and do not care to be at the 
extra expense of “ setting up ” any matter not exclusively local. After several fu- 
tile attempts to secure republication of extracts from the bulletin or notices of its 
contents, in papers of this class, by sending them the bulletin printed on one side of 
the paper only so as to be in convenient form for clipping, and by sending brief sum- 
maries of its contents, the following plan was adopted: 

The Central Press Association of Columbus, Ohio, is a “ plate 99 house, supplying a 
large number of local papers. This association proposed to print weekly a digest of 
the station's bulletin or of those of other stations, and to permit the station to re- 
print from its plates a special newspaper bulletin, to be sent to such journals as are 
not included in its own subscription list. The only exclusive privilege insisted upon 
by the association was that the matter under consideration should not be furnished 
to any other u plate ” or “ inside 99 house, and that the Central Press Association should 
have one week’s priority in publication. 

Under this arrangement the station sends to the Central Press Association on the 
first of each week a digest of its own work or that of other stations to the extent of 
about half au ordinary newspaper column. Tins is published that week in the weekly 
joarnals subscribing to the Central Press Association, and at the end of the week some 
seven hundred slips are struck oil’ from plates furnished by the Central Press Associa- 
tion and mailed as a special “ Newspaper Bulletin to the newspapers of the State. 

Thus far the plan is working satisfactorily, in addition to the large number of 
journals that use the plates of the Central Press Association, a considerable number 
republish the matter from the slips sent out— as large a number, we think, as have 
ever published our work under any other arrangement. 

Utah College and Station.— A hoarding-house with accommodations fbr seventy- 
five students is being erected. Tests of wagons, plows, and cultivators have been 
made with the dynamometer. Experiments in animal nutrition are planned. 

Virginia Station.— 11. M. Mag ruder has been appointed to take charge of the re- 
cently established substation, and to supervise experiments carried on outside of the 
station. 


LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

NOVEMBER 1 TO DECEMBER 1, 1890. 


Report of the Secretary of Agriculture for 1890. 

Division of Botany: 

Contributions from the United States National Herbarium, No. 3, November 1, 
1890.— List of Plants Collected by Dr, Edward Palmer in 1890, in Lower Cali- 
fornia and Western Mexico. 

Division of Entomology: 

Periodical Bulletin, Vol. Ill, No. 3, November, 1890.— Insect Life. 

Division of Statistics: 

Report No. 79 (new scries), November, 1890.— Report on Yield of Grope per A ore; 
Freight Rates of Transportation Companies. 

Office of Experiment Stations : 

Experiment Station Record, VoL II, No. 4, November, 1890. 



LIST OF STATION PUBLICATIONS RECEIVED BY THE OFFICE OF EXPERIMENT STATIONS 

NOVEMBER 1 TO DECEMBER 1, 1890. 


The Delaware College Agricultural Experiment Station: 

Bulletin No. 10, October 1890.— Diseases of the Vine* 

Georgia Agricultural Experiment Station: 

Second Amina] Report, January, 1890. 

Iowa Agricultural Experiment Station: 

Bulletin No. 11, November, 1890.— Experi meats in Making and Storing Ilay; 
Cultivated ami Wild Varieties of the Grasses in Iowa; Croamery and Dairy 
Notes ; The Potato-Stalk Weevil ; The Apple Curculio ; Kerosene Emulsion as 
a Sheep Dip and as a Destroyer of Parasites upon Domestic Animals; Third 
Annual Report. 

Experiment Station of Michigan Agricultural College : 

Bulletin No. 05, August, 1890.— Plan ting for Honey. 

Bulletin No. 60, September, 1890.— The Plum Curculio. 

Mississippi Agricultural Experiment Station: 

Bulletin No. 13, September 25, 1890.— Feeding for Milk and Batter. 

New Jersey State and College Agricultural Experiment Stations: 

Bulletin No. 74, October 21, 1890.— Ground Bones and Miscellaneous Samples. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 21, October, 1890.— Tomatoes. 

Bulletin No. 22, November, 1890.— On the Effect of a Grain Ration for Cows at 
Pasture. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 71, May 15, 1890.— Co-operative Field Tests During 1889 ; Hillside 
Dltdhes. 

Bulletin No. 72, June 1, 1890.— The Work of the Horticultural Division; The 
Value of Pea- Vine Manuring for Wheat. 

Bulletin No. 72c (Meteorological Division Nos. 10 and 11).— Meteorological Sum-^ 
lnary for North Carolina, July, 1890, and August, 1890. * 

Ohio Agricultural Experiment Station: 

Bulletin Voh III, No. 7 (second series), August, 1890.— Strawberries ; Raspberries. 

Oregon Experiment Station: 

Bulletin No. 6, July, 1890.— Examination of Cattle Foods ; General Information. 

The Pennsylvania State College Agricultural Experiment Station : 

Bulletin No. 12, July, 1890.-Simple Methods of Determining Milk Fat. 

Rhode Island State Agricultural Experiment Station: 

Bulletin No. 6, March, 1890.— Milk Fever or Parturient Apoplexy in Cows. 

Bulletin No. 7, June, 1890 —Catalogue of Fruits; Meteorological Summary; 
Spring Report of the Apiarist. 
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Tennessee Agricultural Experiment Station: 

Special Bulletin D, July 10, lb90. —Potash and Paying Crops. 

Agricultural Experiment Station of Utah : 

Bulletin No. 2, November, 1890.— Plow Trials. 

Vermont State Agricultural Experiment Station? 

Bulletin No. 2t, September 1890,— A New Milk Tost j Testing Milk at Creameries 
and Cheese Factories; Notes for the Laboratory. 

DOMINION OF CANADA. 

Bureau of Industries, Toronto, Ontario: 

Bulletin No. 30, November 10, 1890.— Statistics of Crops in Ontario. 



EXPERIMENT STATION RECORD, 


VoL 2. 


FEBRUARY, 1891. 


Ho. 7. 


EDITORIAL NOTES. 

Agricultural experiment stations are now in operation under the act 
of Congress approved March 2, 1887, in all the States and Territories 
except Montana, Washington. Idaho, Wyoming, and Oklahoma. In 
several States the United States graut is divided, so that 46 stations in 
48 States and Territories are receiving money from the United States 
Treasury. In each of the States of Connecticut, Massachusetts, New 
Jersey, and New York a separate station is maintained, entirely or in 
part, by State funds, and in Louisiana a station for sugar experiments 
is maintained mainly by funds contributed by sugar planters. In sev- 
eral States branch or substations have been established. If these be 
excluded the number of stations in the United States is 52. During 
the past year 6 new stations have been established, viz., in Northern 
and Southeastern Alabama, Arizona, New Mexico, North Dakota, and 
Utah. The stations, with this Office, received in all during 1890 about 
$915,000, of which $660,000 was appropriated from the National Treas- 
ury, the rest coming from State governments, private individuals, fees 
for analyses of fertilizers, sales of farm products, and other sources. 
The stations employ 428 persons in the work of administration and in- 
quiry. The number of officers engaged in the different lines of work 
is as follows: directors, 60; chemists, 101; agriculturists, 63 ; horticul- 
turists, 47; botanists, 42; entomologists, 33; veterinarians, 19; mete- 
orologists, 11 ; biologists, 4; viticulturists, 2; physicists, 3; geologist, 
1 ; mycologists, 2; microscopists, 4; irrigation engineer, 1; in charge 
of substations, 16 ; secretaries and treasurers, 21 ; librarians, 5,; clerks, 
17. There are also 42 station officers not iucluded in the foregoing 
classification. These are superintendents of gardens, grounds, and 
buildings, foremen of farms and gardens, dairymen, apiarists, herds- 
men, engineers, laboratory assistants, etc. 

Daring 1890 the stations published 36 annual reports &ud 225 bulle- 
tins. The mailing list of the stations now aggregates about 340,000 
names. At a low estimate a total of thirty-five millions of pages con- 

309 



810 


talning information on agricultural topics, have been disseminated 
among the people by the stations during the past year. The results 
and processes of experiments are also described in thousands of news- 
papers and other periodicals. The mailing lists of the stations have 
largely increased during the year. The calls upon station, officers to 
mahe public addresses are numerous and increasing. The number of 
such addresses reported to this Office as delivered during the past year 
is about 750. The station correspondence with farmers is now very 
large and touches nearly every topic connected with farm theory and 
practice. A number of stations have made exhibits of the processes or 
results of their investigations at State and county fairs. There have 
been many evidences of public approval of the stations and their work 
as indicated by acts of the State legislatures in their behalf and gifts of 
money by local communities, agricultural associations, and private indi- 
viduals, and by commendations of their work in the agricultural jour- 
nals, as well as by farmers. The relatively large space given to reports 
of the work of the stations in the agricultural press is also an indication 
of the increasing favor in which the stations are held. 


The following statements regarding the institutions in which investi- 
gations in agricultural science are being carried on in Japan have been 
taken from a communication of Professor 0. Kellner to this Office : 

(1) Imperial College of Agriculture , Tokio . — This institution was 
founded in 1876 and was at first under the control of the Department of 
the Interior, but was afterwards transferred to the Department of Agri- 
culture and Commerce. In June, 1890, it was made a part of the Im- 
perial University and thus came into the charge of the Department of 
Public Instruction. The college is divided into the faculties of agri- 
culture, forestry, and animal industry, and possesses laboratories for 
original researches in general chemistry, agricultural chemistry, physics, 
zoology and entomology, botany, histology, and bacteriology, together 
with 50 hectares of farming land. The directors of these laboratories 
are all engaged in original research. The agricultural-chemical labora- 
tory was for several years under the management of Edward Kinch, 
now a professor at Cirencester, England. Since 1881 Professor O. Kell- 
ner has been director of the laboratory, where three assistants are now 
employed. The director is also a consulting agricultural chemist for 
Japan. At present the laboratory is chiefly used for governmental pur- 
poses, but also affords opportunities tor instruction. Each year three 
or four students who have already received considerable training in 
general chemistry and quantitative analysis are admitted here. After 
three years’ instruction in analytical work and in agricultural experi- 
ments, the best of these students are employed as assistants and teach- 
ers in the agricultural colleges and schools. 
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Hr. Kinch published A Classified and Descriptive Catalogue of Agri- 
cultural Products Exhibited at Sydney, Australia (Tokio, 1879). This 
contains numerous analyses of Japanese soils, manuring materials, and 
technical products. Professor Kellner has published some twenty-three 
accounts of original investigations in the Landwirthschaftliche Versuchs - 
Stationen (Bde. 30, 32, 33, 37), Landwirthschaftliche Jahrbiieher (Bd. 15), 
Zeitschrift fur Physiologische Ghemie ( Bd. 14), Zeitschrift fur Biologic 
(Bd.10), and Mittheilungen der deuUehen Gesellschaft fur Natur- und Volk - 
erkunde Ostasiens (Bd. 4). These include reports of inquiries on the 
physics and chemistry of soils, composition of crops, use of fecal mat- 
ters as manure, the growth aud nutrition of silk worms, silage, diges- 
tion experiments with sheep, nitrogen compounds in atmospheric pre- 
cipitation, the effects of ferrous compounds on vegetation, composition 
of tea leaves and methods of drying the tea, the liberation of free nitro- 
gen by putrefaction aud nitrification, the food of the Japanese, inver- 
tive ferments, rice cultivation, and the composition and digestibility of 
rice straw. The Imperial College of Agriculture and Dendrology at 
Tokio lias also published seven bulletins in English, of which five are 
by Professor Kellner, one by Professor Gcorgesou, and one by Mr. 
Kozai. The titles of these bulletins were given in Experiment Station 
ltecord, Vol. I, p. 247. 

(2) Agronomical section of the Imperial Geological Survey of Japan , 
Tokio.—' The Imperial Geological Institute was established in 1S79, and 
comprises five divisions, viz., geological, agronomical, technical-chemi- 
cal, topographical, and executive. The development of this institution 
is described iu a work by the ministerial councilor, T. Wada, entitled 
Die Kaimiiche Geolog inch c Reichsamtalt von Japan , zusa m m engestellt fii r 
dm Internationalen Gcologcn Congress zu Berlin, 1885 (Berlin, K. Fried - 
lander u. Sohu, 1885). The agrouornical division was for a brief period 
in 1880 under the direction of Dr. G. Liebseher, now professor at Got- 
tingen, and from 1882 lias been in charge of Dr. M. Fesca, who is also 
a professor iu agriculture at the Imperial College of Agriculture at 
Tokio. The number of assistants has been increased until now ten are 
employed. A laboratory for soil analyses forms a part of the equip- 
ment of this section. During the summer the force is chiefly engaged 
in surveys and investigations in the country, and during the winter in 
analyzing the specimens of soils collected, in preparing soil charts, and 
in working up and reporting results. These workers are also expected 
to study the agricultural needs of the districts iu which their surveys 
are made and to give useful information to farmers, thus acting as 
itinerant teachers of practical agricultures work of especial importance 
in view of the present condition of affairs iri Japan. Thus far agro- 
nomical charts for seven provinces have been published and thirteen 
other maps are in course of preparation. These charts are lettered in 
English and Japanese, and are accompanied by explanatory statements 
in Japanese, 
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Articles on the following subjects have been published by Professor 
Feaca: On the method of determining the various degrees of the oxy- 
dization of iron in cultivated soils (Journal fur Landwirthschaft, Bd. 
32) ; discussion and explanations of the agricultural maps (Imperial 
Geological Institute, Tokio, 1887) ; on the agricultural resources of 
Japan and the colonization of Hokkaido (Yezo), (Imperial Department 
of Foreign Affairs, Tokio, 1887) ; on the cultivation, treatment, and 
composition of tobacco ( Landwirtschaftliche Jahrbiicher, 1888) 5 contribu- 
tions to a knowledge of Japanese agriculture, with an atlas of twenty- 
three charts (Berlin, P. Parey, 1890). Of this last only the atlas and 
one part of the text have yet been issued. The publications of this 
institute, as far as they can not be obtained of German book dealers, 
will be supplied to interested parties by the director of the Imperial 
Geological Survey (T. Wada, Tokio, Tchigaya, 36). 

(3) The Laboratory of the Fish Com mission, Imperial Department of Ag- 
riculture , Tokio. — This lias been in existence for ten years ami is devoted 
to investigations aud experiments on fish culture and utilization of the 
products of salt and fresh waters. The bureau sustains fishery sta- 
tions in various parts of the country. Its reports have thus far been 
issued only in the Japanese language. 

(4) Imperial College of Agriculture at Sapporo, Yezo. — This institution 
was founded in Japan in 187C by the Imperial Colonization Burean for 
the Yezo Island. In the first annual report (187G-77) the scope of its 
work was thus defined : “ The education and practical training of young 
men from all parts of the Empire, who are expected to become employes 
of the colouial department after graduation and to remain in its serv- 
ice for the term of five years.” The number of students is limited and 
all their expenses while in the college are defrayed by the Government. 
The course of instruction covers 4 years aud leads to the degree of 
Bachelor of Science. 

The following gentlemen from the United States have been connected 
with this institution at different times: William S. Clark, Ph. D., LL 
I).; William W T heeler, B. S.; 1). B. Penliallow, B. 8.; W. P. Brooks, 
B. S. ; S. C. Cutter, M. D. ; Selim H. Peabody, LL. I). ; and II. E. Stock- 
bridge, Ph. D. Reports of original investigations conducted at the 
college by these gentlemen are published in its annual reports. 

(5) Besides the two colleges already mentioned, there are in the Em- 
pire some ten agricultural schools of lower grade, some of which have 
experimental grouuds and small chemical laboratories in which agri- 
cultural investigations are carried on. 

(6) In the southern part of Japan (Kiushiu Island) experiments have 
been made for about three years on tropical and subtropical plants. 

(7) The interests of agriculturists, as well as of navigators and the 
general public, are also served by an Imperial Central Meteorological 
Observatory, with which are connected forty -one meteorological stations 
distributed throughout Japan. 
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Since the above was written a letter has been received at this Office 
from Tokio, Japan, stating that a considerable number of influential 
men in Japan have presented a petition to the newly established Par- 
liament in behalf of the organization of agricultural experiment sta- 
tions, and asking for copies of Farmers’ Bulletin No. 1 of this Office 
entitled The What and Why of Agricultural Experiment Stations, to 
be given to members of the Parliament who are familiar with English 
and translated into Japanese for those who are not. This is another 
of the many indications of the appreciation with which the experiment 
station enterprise is being received throughout the civilized world. 


In order that the Experiment Station Record may make a more com- 
plete allowing of the work of the stations in the United States, the sys- 
tematic publication of brief abstracts of their annual reports, as well 
as of their bulletins, is begun in the present number. Abstracts of tlie 
reports for 1 889 will be included in the present volume of the Record, 
and the reports for 1890 will be taken up as they are received by this 
Office. These reports are often late in publication, from delays in State 
printing or other causes. Some of those for 1889 have not yet come to 
this Office. It is intended to give in the next number of the Record 
brief accounts of current. European work in certain lines of agricul- 
tural science and to make this a regular feature of the Record as far as 
the meaus at the disposal of the Office will allow. 



ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS 
IN THE UNITED STATES. 


Alabama College Station, Second Annual Report, 1889 (pp. 24). 

This includes the text of the act of Congress of March 2, 1887, under 
which the station is organized ; the plan for the organization of the 
station adopted by the board of trustees of the collego in February, 
1888; the resolutions of the State legislature in which assent is given 
to the act of Congress of March 2, 1887 ; and reports of the treasurer, 
director, chemist, botanist and meteorologist, and biologist. These 
reports contain brief outlines of the work recorded in bulletins of the 
station, abstracts of which have already appeared in the Experiment 
Station Record. 

Alabama College Station, Bulletin No. 20 (Sew Series) , November, 1890 (pp.18). 

Small fruits, melons, and vegetables, J. S. Newman and J. 
Clayton (pp. 3-14). — Tabulated notes on 39 varieties of strawberries 
grown in 1889, 23 of raspberries, 31 of cantaloupes grown in 1889 and 
15 grown in 1890, 24 of water-melons grown in 1889 and 0 grown in 
1890, 37 of beans grown in 1890, 17 of tomatoes grown in 1890, and 16 
of onions grown in 1890. Strawberries . — “ Early Canada and Parry are 
still the earliest varieties tested, and both have improved in quality and 
productiveness since their introduction to these grounds five years since; 
of the newer kinds Belmont, Bubach, Haverlaml, Candy, Hoffman, and 
1001 or ‘ Eureka’ are very promising. The Hendersou still leads the 
list in its quality and it s vines are becoming more Vigorous and prolific 
as it becomes acclimated. Wilson, Agriculturist, and Sharpless still 
hold their places as standards.” Raspberries . — “ Out of more than 
thirty varieties tested during the last five years Turner is the most 
hardy and reliable.” Cantaloupes . — The varieties with deep-green 
flesh rank higher in this climate than those with yellow flesh. Water- 
melons . — Attention is called to the fact that old varieties are being dis- 
seminated under new names. For example, the old and reliable Sugar 
Loaf lias been advertised as Jordan’s Gray Monarch or Seminole, and 
Kolb Gem as New Round Excelsior. “ For shipping no other variety 
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compares with Kolb Gem.” For home use Cuba, Sugar Loaf, Florida 
Favorite, aud Pride of Georgia are of fine flavor aud tender flesh. 

Report of Alabama weather service, P. H. Mell, Ph. D. 
(pp. 15-18). — Brief notes on the weather duriug October, 1890, and a 
monthly summary of meteorological data and of observations of soil tem- 
peratures. 

Alabama Canebrake Station, Second Annual Report, 1889 (pp. 7). 

This contains the reports of the treasurer and director. The latter 
includes a brief outline of the work recorded in bulletins of the sta- 
tion, abstracts of which have already appeared in the Experiment Sta- 
tion Record. Under the head of permanent, improvements it is stated 
that, “ Biuce the last report was made a large two-story barn and cow 
house has been built, and experiments in cattle feeding and pig feeding 
arc now in progress. The lower floor contains eight stalls for cattle, 
two for pigs, an office, and feed aud weighing room. The upper story 
contains separate compartments for different varieties of hay, while 
above this is aloft for storage of miscellaneous forage. Fresh water is 
supplied by a hydrant on the iirst floor.” 

Arkansas Station, Second Annual Report, 1889 (pp. 204). 

Report of chemists, 0. lb Collingwood, B. 8., and G. A. 
Humphreys (pp. 5, 6).— It is stated that in 1889, lour hundred 
and fifty-nine quantitative analyses were made, including “ water, cot- 
ton seed hulls, shells, silage, strawberries, laud plaster, butter, wine, 
oats, fertilizers, milk, and sorghum.” The results of analyses of shells 
from Ouachita County, a smut, destroyer, silage from corn and pea 
vines, and wines are reported in tabular form. 

Fertilizers, 0. B. Oollingwood, B. S. (pp. 7-18).— This con- 
tains general statements regarding commercial fertilizers; the. sonrees 
and cost of nitrogen, phosphoric acid, and potash; directions for sam- 
pling fertilizers; the text of the State law regulating sale of fertilizers, 
approved March 8, 1889; and analyses of 26 brands of fertilizers, 17 of 
which wore published in Bull etin No. 10 of the station (Sec Experiment 
Station Record, Vol. I, p. 9). 

Cereals, A. E. Menkk, D. Sc. (pp. 19-20).— A report on experi- 
ments with wheat, oats, aud corn. 

Wheat . — The yields of 10 varieties tested in 1888 and 1889 are given, 
together with the dates of heading and harvesting aud yields of straw 
and wheat fbr 12 varieties tested in 1889. There are also brief descrip- 
tive notes on 11 varieties and tabulated data for an experiment with 
fertilizers on wheat. As the result of two years’ observations Fultz 
and Michigan Amber are recommended as varieties snited to the north- 
western section of the State. Two years’ experiments with fertilizers on 
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wheat have led the station to recommend 260 ponnds of cotton-seed 
meal to the acre as on the whole the most economical fertilizer for this 
section. A briefer account of the experiments with wheat was given 
in Bulletin No. 11 of the station (see Experiment Station Record, Yol. 
I, p. 188). 

Oats . — A tabulated record of experiments in 1880 with fertilizers on 
oats. A briefer account was published in Bulletin No. 11 of the sta- 
tion (See Experiment Station Record, Yol. I, p. 180). 

Corn . — Brief descriptive notes on 10 varieties and tabulated results 
of tests with 23 varieties at Fayetteville and 24 varieties at Pine Bluff 
in 1880 are given. There is also a tabulated report for the first year 
of an experiment with different fertilizers on corn. 

Potatoes, A. E. Menke, 1). Sc. (pp. 27-30). — The growing of pota- 
toes is becoming of more importance in portions of this State, due to 
increased shipments to Texas. The station has made tests of varieties 
and of methods of planting. The latter are regarded at present as only 
tentative and are not reported in detail in this article. The so-called 
Carman method of planting has been tried with fairly good results, the 
yield from this method averaging 33 per cent higher than that from 
common methods. The dates of planting and blooming and the yield 
in bushels per acre are stated in tables for 233 varieties ; tabulated data 
are also given for 44 varieties planted in different ways. In a test of 
the keeping qualities of 26 varieties the percentage of potatoes-rotten 
March 19, 1889, after having been kept during the winter, varied from 
6 to 90 per ceut. 

Grasses, A. E. Menke, 1). So., and K. L. Bennett, B. S. (pp. 
40-45). — “ In order to test what grasses will grow on worn cotton lands, 
we have sown some thirty acres with different varieties of grasses 
atid clovers alone and in various mixtures, fertilized and unfertil- 
ized. * * * The laud on which they were sown was a sandy soil 
that is said to have been in cultivation in cotton for thirty-five years. 
It is a typical soil and well suited to the test contemplated. Plats, one 
half acre each.” Tabulated data are given for 33 of these varieties 
and for 7 varieties to which various fertilizers have been applied. There 
are also brief descriptive notes on 23 varieties. 

Cotton, A. F. Cory, B. 8 ., and A. E. Menke, D. Sc. (pp. 46-67). — 
This is a report of experiments at the branch station at Pine Bluff, 
conducted on land which had been almost continuously planted with 
cotton for thirty years, during which time it had probably not re- 
ceived any manure. « At present 900 pounds of seed cotton to the 
acre is regarded as a good yield under favorable circumstances.” The 
experiments were with cotton-seed meal, acid phosphate, and kainit, 
singly and in combination, with stable manure in different amounts, and 
with different composts. Details are stated in tables. The results give 
the following indications regarding the effects of the fertilizers used, as 
observed in these experimets: 
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Nitrogenous manures can be used with profit on onr worn lands at Pine Bluff. 

One of the effects of nitrogenous manure is to hasten maturity. 

Neither acid phosphate nor kainit can he used with profit here. 

All of the different plats on which cotton-seed meal was used, either aloue or in 
combination, gave some profit, and this xirofit seemed due not to the acid phosphate 
and kainit, but to the cotton-seed meal. 

There is no better fertilizer than stable and barn-yard manure. 

There are also brief notes on a test of 8 varieties of cotton and an 
account of the system of shallow, level cultivation adopted at the 
station, with a statement of its advantages. Some of the sources of 
error in field experiments are pointed out. 

Sorghum, A. E. Menke, D. So., and C. B. Collingwood, B. S. 
(pp. 58-67). — A report of progress oil a series of experiments made with 
a view to finding varieties rich in sucrose which are adapted to the 
climate of Arkansas and then by cross-fertilization and selection to in- 
creasing their sugar content. Tabulated data are given lor 34 varieties, 
including the percentage of sucrose and glucose. Cotton-seed meal, 
acid phosphate, and kainit, singly and in various combinations, dried 
blood, and barn-yard manure were applied to Early Orange sorghum 
on thirty-nine fortieth-acre plats, two other plats being unfertilized. 
The results of analyses of the crop are stated in tables, together with 
those for a volunteer crop of Early Amber, which appeared on thirty of 
the same plats. 

Silage, A. E. Menke, D. So. (pp. OS-77, illustrated). — Silo building 
and ensiling have occupied the attention of the station for two years, 
good silage being made in both seasons from corn, sorghum, and pea 
vines at Pine Bluff and Fayetteville. Practical advice regarding the 
location, size, and construction of silos ; filling and opening the silo ; 
the growing of corn for silage; and the feeding of silage are given in this 
article. There is also a letter from J. W. Sanborn in which the ad- 
vantages and disadvantages of silage are discussed. 

Cotton-seed hulls as a feeding stuff, A. E. Menke, I). So. (pp. 
78-82). — This contains an abstract from Bulletin No. 9 of the station 
(See Experiment Station Record, Vol. J, p. 9) with reference to the 
method of feeding cotton-seed meal and hulls to cattle, as practiced at 
the cotton-seed-oil mills, and brief tabulated data on an experiment in 
feeding calves on the hulls and meal. 

Report of horticultural department, E. S. Riciiman, B. S., 
and A. F. Cory, B. S. (pp. 82-104, illustrated). 

Strawberries . — This is, in the main, a reprint of the report on straw- 
berries contained in Bulletin No. 11 of this station (See Experiment 
Station Record, Vol. I, p. 188). 

Sweet-potatoes .— Brief notes on experiments with various fertilizers. 

Germination tests .— Tabulated notes on germiuation tests of 34 varie- 
ties of radishes and 43 of cabbages, made under shelter in boxes filled 
with earth and between layers of moist cloth; 38 of tomatoes, made 
under cloth; 32 of peas and 21 of beans made out of doors. 
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Experiments with vegetables.— These experiments were conducted at 
Fine Bluff and included tests of 32 varieties of peas, 17 of beans, 24 of 
tomatoes, 28 of radishes, 12 of cauliflower, 5 of celery, and 3 of squashes. 
Tabulated noteB are given for most of the varieties tested. 

REPORT OP VETERINARIAN, R. R. DlNWIDDIE, M. D., V. S. {pp. 105- 
140). — This includes notes on the following diseases of animals, which 
occurred in this State during 1888 : “ glanders, suppurative fever, and 
1 charbon’ in horses and mules ; actinomycosis, pasture poisoning, mur- 
rain, Texas fever, and liver rot in cattle; and intestinal parasitism in 
sheep.” Special reference is made to observations on cattle attacked 
by Texas fever. 

Spaying of cattle . — General statements on the advantages of this 
operation, with references to experiments by the station, including those 
reported in Bulletin .No. 8 of the station (See Experiment Station 
Record, Vol. 1, p. 8). 

Report op entomologist, C. W. Woodworth, M. S. (pp. 141-196, 
illustrated). — This includes brief notes on the following insects which 
injured crops in Arkansas in 1889: Out- worms, tarnished plant bug, 
chinch-bug, Hessian fly, striped cucumber beetle, grape leaf folder, grape- 
leaf hopper, grain plant-louse, peach-tree borer, bag worm, cotton worm, 
boll worm, and codling moth; longer accounts of the tarnished plant 
bog ( Lygus lincolaris), chinch-bug (Blisstis leticopterux), and cotton worm 
(Aletia xylina ), with suggestions regarding the means for theip repres- 
sion ; a brief statement of the differences between the cotton worm and 
the boll- worm; directions for making moth traps; brief notes on pear 
bligln, sorghum blight, grape mildew, and black rot of the grape; aud 
a short account of experiments in the dry application of a mixture of 
Paris green and flour for the cotton worm. 

Arkansas Station, Bulletin No. 15, December, 1890 (pp. 10). 

New insecticides for the cotton worm, A. E. Menke, D. Sc., 
and G. G. Davis.— An account of experiments made by Mr. Davis, as 
special agent for the station, with insecticides prepared by Director 
Menke. The aim was to find an effective remedy for the cotton worm, 
which could be generally used, and which would not be as dangerous 
to handle as the arsenites are. Kerosene soap, commonly known as 
*• sludge,” proved a failure. An emulsion of kerosene with pyrethrum 
(1$ gallons to 2£ pounds) was quite effective. “ Quite a number of ex- 
periments were made to ascertain the best proportions to use in making 
the emulsion, and it was found to be 1 pound of soap dissolved in 1 
gallon of boiling water, and to this boiling hot mixture add 1 gallon of 
the kerosene extract and mix with a force-pump so thoroughly that the 
oil will not separate on standing. This will require from 10 to 30 min- 
utes’ steady work, according to the quantity and the force used. ‘On- 
cooling, the emulsion will be a thick creamy mass, which can be dilated' 
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with water to the desired proportions.” In the proportion of 1 part of 
the emulsion to 450 or 500 parts of water the mixture was found to be 
sufficiently strong to destroy the worms. “The extract kills entirely by 
contact. It makes the cotton worms uneasy as soon as applied and 
causes them to drop to the ground writhing in great agony. This con- 
tinues until they become greatly exhausted, when they often remain 
motionless for some time before death. While the emulsion is so de- 
structive to insect life, it is not in the least injurious to those handling 
it.” As used at the station 1 gallon of the extract cost G5 cents and 1 
pound of soap 10 cents. When this is diluted with 450 gallons of water 
it gives a sufficient quantity of the mixture to spray 15 acres of cottou 
at a cost of about 5 cents per acre. 

Several experiments in which the kerosene extract was combined 
with wood or coal ashes, cotton seed meal, or flour, aud applied in a dry 
form, are briefly reported. The most satisfactory results were obtained 
when the mixture was combined in the proportion of live eighths of a 
pint of the extract to 1 pound of wood ashes, but the author is not yet 
prepared to recommend the use of this insecticide in a dry form. 

Dry mixtures were also prepared by combining 1 pound of flour 
with the following quantities of each of the several substances named: 
santonin (1 ounce), oxalic acid (8 ounces), benzoic acid (1 ounce), mer- 
curic chloride (2 ounces), tartar emetic (1 ounce), salicylic acid (1 ounce), 
cinchonin (1 ounce), bichromate of potash (8 ounces), hellebore (amount 
not stated), lead acetate (8 ounces), and veratrin ounce). The vera- 
trin was by far the most satisfactory in its action. It killed the insects 
by contact and when they ate it. This insecticide is about as expen- 
sive as Paris green. 

Observations in the Held indicated that the numbers of the cotton 
worm were diminished by the following enemies: Blackbirds, ants, 
spined soldier bog (Podium spinoms), dusky plant bug (Derceocorfs 
rapidm), a species of Panorpa , Trichognmma pretiosa , Chalcte oratus , 
and Euplectms comstock ii. 

Colorado Station, Bulletin No. 12. July, 1890 (pp. 151). 

Some Colorado grasses, and xiieir chemical analysis, J. 
Cassidy, B. S., and I). O’Brine, D. Sc. (illustrated).— -In a brief in- 
troduction the director of the station states that “this bulletin is the 
result of work undertaken early in 1889 by the experiment station, to 
study the grasses of the arid region, and more particularly of Colorado, 
in order to find, if possible, some varieties which would furnish more 
and better forage than those now cultivated. The chemical work was 
undertaken to show the comparison in composition of these species as 
grown in their native habitat and afterward nnder cultivation j first, 
without irrigation, and second, under irrigation. The botanical work 
lias been almost exclusively performed by our late Professor James 
Cassidy, and tUo chemical work by Dr. David O’Brine, chemist.” 

18447— No, 7 3 
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A general classification of the grasses and the characteristics by 
which they may be distinguished from other plants are given* 

Tlie plains grasses are of a dwarf, spreading habit, and present a magnificent sight 
in June, elothed in the richest green. These grasses are cured during late summer, 
the result of a high temperature and the absence of rain dissipating the stems and 
leaves of their surplus moisture. The absence of wot suows, the high day tempera- 
ture, and the protection afforded by the hills renders the wintering of stock a safe 
problem. 

In order to collect some information in regard to the distribution of particular 
kinds, their behavior under irrigation in tho native meadow, and to oollect seeds in 
quantity of such a-s wero deemed of possible value in tho plains region, an expedition 
was undertaken by the writer, at the instigation of the United States Department 
of Agriculture and of the State Experiment Station, accompanied by Mr. Holmes, 
agent of the Department, and by Mr. Hoag, of Fort Collins, who has given consider- 
able attention to the native grasses. The route traversed was a northerly one, 
through the Virginia Dale country to the Laramie Plains. The irrigated and non- 
irrigated meadows were carefully examined. Thence by Fort Halleck to North Park, 
by Pass Plains and Big Crook, to Middle ami Algeria Parks, by the Arapahoe, Muddy 
and Gore Passes. * * * Seeds were collected of 120 species, but in quautity only 
of kinds thought, to be profitable. The most promising grasses for pasture are Featuca 
scabrclla, Oryzopm cuspidata, JClymus Siberians, Agropyrum divergens, and Stipa wridula. 
For bay: Agropyrum glaucum and riolaceum, Foa tenuifolia , Sporobolua depauperate, 
Elymua A merica mis, Deyeuxia stricta , Jh canadensis , Ililaria jamesii. 

While many of the native species are very deficient in top, still it must be acknow- 
ledged that they improve wonderfully in vigor with irrigation. This is notably so 
in the case of buffalo grass (Bitch loe dactyl aides), which more than holds its own in 
meadows where alfalfa has been thinly seeded and which are irrigated two or three 
times a year. Some of the grasses collected must prove valuable in regions having a 
sufficient rain-fall, or where irrigation can he had. Nothing can be finer, in the way 
of a nay grass, than the glaucous-leaved form of Foa tenuifolia, or t he two forms of 
Agropyrum violaceum , Of the species most likely to succeed on the dry plains, tho 
following fire the most promising: Ely mu* eibencus , Agropyrum divergent in two forms, 
Hilaria jamesii , Fcstuca sodbrella , Oryzopm cuspidata , liocleria cristata , Sporobolua 
airoides, Muhlmbcrgia wriglitii , M. gracilis , Bouteloua oligoatachya and B. raccmosa, and 
a few others. 

Faithful experiment is needed to determine the agricultural value of all species col- 
lected, both with irrigation and on the dry plains, whore the plants will be sustained 
by the limited rain-fall alone. 

Brief descriptive notes are given on 122 species of grasses, 3 of sedges 
and rushes, 2 of lupines, and 1 of clover, together with the chemical 
analyses of 61 species. Chemical analyses of 28 other species of forage 
plants are also reported. There are also descriptive notes on 5 species 
of grasses, prepared by C. S. Crandall, M. S., botanist and horticulturist 
of the station since January, 1890. The bulletin is illustrated with 
twenty-nine cuts (reprinted from the Special Bulletin of the Botanical 
Division of the United States Department of Agriculture, eutitled The 
Agricultural Grasses and Forage Plants of the United States), show- 
ing as many species. 

The species described in the body of the bulletin are Poa Icevis , P. al- 
pim, P. compressa, P. <mia, P. andim, P. cassia var. striata, P. abodes, 
P. pratensie, P. lam, P. jtemosa var. ooddentalis, P. serotina, P. sp t, & 
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sylvestris, P. eatoni , P. arctioa , P. temifolia, Panicum dichotomum , P. virga- 
tum var. glaucophyllum , P. virgatum, P. capillare, P. capillar e var. minimum , 
P. glabrum , P. crus galli var. echinatum, P. sanguinale , Festuca microsta - 
c/iy#, P. tenella, F. ovina var. brer i folia, F. kingii , P. elatior, Agrostis alba, 

A . exarata, A. scabra , -A. canina, Lolium perenne , Beyeuxia sylvatica, B. 
lapponka , Z). striata , B. canadensis , Bromus eiliatus, B. breviaristatus, 

B, unioloides , P. memwna, P. kalmii var. porteri, B. secalinus, Flymus 
condematus , E. sibericus , A 1 , americanus, E . canadensis , P. ?, P. sita- 
nion, Catabrosa aquatiea, Agropyrum violaccum , A . unilateral e, A. tene - 
r«m, A. divergens , A. strigosum, Stipa viridula , 8* spartea, 8 . mongolica , 
8'Comata, 8* sp . ?, Beschampsia flexmsa, 7). danthonioides , JO. ccespitom, 
Spo robolus depa u p era tus, 8 • aspcrifolius , airoidcs, S.cuspidatus , S.cryp - 
tandrus, Eragrostis purshii, E. poceides , E.poceoides and var. megastachya , 
Muhlenbergia glomerata , Jl/. wrightii , M. gracilis, M . gracilis var. br ev (ar- 
ista ta, if. gracillima, Trisetum subspkatum , Banthonia intermedia, />. call- 
fornica , Phalark arnndinacea, P. canadensis, Pmpalum glabrum , Alope- 
curm aristulatus , Oryzopsis cuspidata, Alopecurus alpinus , Melica specta - 
/nV/s, Graphephorum wolfii, A ndropogonfurcatns, A.scoparivs, Ammophila 
longifolia, Polypogon monspeliensis , Glycerin nermita, G. paucifora, G. 
aquatiea, G. distans. Safari a viridis, 8. glance , 8. italica, Leersia oryzoides, 
Bistkhlis maritime, Hieroehloa borealis, Eatonia obiusata , Loliumperemie 
var. i tali cum, Diplachne fascicular is, Rader ia cristata, Spartina cynosu- 
roides, Phleum pratmse, P. alpinum, Hilar in jamesii, China arnndinacea 
var .pendula, A ristida basiramea, Cenvhrus tribuloidcs, Phrag mites com - 
munis, Hordeum jubattim, Boutelona racemosa, B. hirsuta, Bechnannia 
eruaeformis, Schcndonnardus texanns , Trifolium erioecplialum, Juncus 
baldens, J, mertensianus, J. bufonius, Monroa squarrosa, Carex rupestris , 
Luzula spadicea var. subcongesta , Eurotia lanata, Lupinus argenteus, L. 
argenteus var. argopliyllus. 

The species described in the appendix are Bouteloua oligostaeliya, 
Buchloii dactyloides, Muhlenbergia glomerata, Festuca scabrella , Agropy- 
rum glaucum . 

Delaware Station, Second Annual Report, 1889 (pp. 195). 

Report of director, A. T. Neale, Ph. D. (pp. 7-3(5).— Brief 
statements are made regarding the objects and duties of the station ; 
its organization and control, equipments, and management; and the 
plan and results of its work in 1889. The experimental inquiries under- 
taken by the station include expeiirnents and observations on the black 
rot of grapes and other plant diseases, with especial reference to the 
use of fungicides; experiments in the rotation of crops and iu the in- 
troduction of alfalfa, sand lucern, esparsette, spurry, aud vetches ; soil 
tests with fertilizers ; the planting of a garden for tests of varieties of 
grasses and forage plants ; the analysis of feeding stuffs; methods of 
butter making; work in entomology, horticulture, and meteorology; 
seed testing j chemical analysis of grapes and other food with refer* 
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ence to the amount of copper they contained; and experiments with 
sorghum to test the possibility of developing a domestic sugar indus- 
try. The part of the report which treats of sorghum was reprinted in 
Bulletin No. 8, pp. 8-11, of the station (See Experiment Station Record, 
Vol, II, p. 46). 

Report of botanist, F. D. Chester, M. S. (pp. 37-100).— This 
includes articles on the following subjects: (1) seed testing, (2) a 
botanical description of the black rot of the grape, (3) the black rot 
of the grape controlled by the Bordeaux mixture, (4) spraying with 
sulphide of potassium for the scab of the pear, (5) peach yellows, cul- 
ture tests, (0) diseases of alfalfa, (7) grass garden. 

Seed tenting (pp. 37-68).— A reprint of an article in Bulletin No. 5, 
pp. 5-3 2, of the station (See Experiment Station Record, Vol. I, p. 23). 

A botanical description of the black rot of the grape (pp. 69-78, illus- 
trated). — A reprint of an article in Bulletin No. 6, pp. 18-28, of this 
station (See Experiment Station Record, Vol. I, p. 196). 

The black rot of the grape controlled by the Bordeaux mixture (pp. 
70—87), — A reprint of an article in Bulletin No. 6, pp. 7-17, of this 
station (See Experiment Station Record, Vol. I, p. 196). 

Spraying icith sulphide of potassium for the scab of the pear (pp. 
88-91).— A reprint of an article in Bulletin No. 8, pp. 11-14, of this 
station (See Experiment Station Record, Vol, II, p. 49). 

Peach yellows , culture tests (pp. 92-94).— Brief account of experiments 
in which cultures of the diseased wood of peach trees were made in 
infusions of healthy peach wood and in nutrient gelatine. No signs of 
bacterial growth were discovered in these tests. 

Diseases of alfalfa (pp. 94-97).— Notes on observations of Phaeidium 
mcdicaginis , Larscli., and Cerospora helvola , Sacc., var. mcdicaginis , 
whicb were found on alfalfa plants in Delaware in 1889. 

Grass garden (pp. 98-100).— A list of 45 species of grasses and forage 
plants planted at the station in 1889, with especial mention of 14 varie- 
ties which made good growth and promised well. 

Report of horticulturist and entomologist, M. H. Beck- 
with, M. S. (pp. 101-136). — This includes articles under the following 
titles: (1) plan of work, (2) small-fruit plats, (3) notes on black rot of 
grapes, (4) insects injurious to crops iu Delaware, (5) their identifica- 
tion and extermination, (6) answers to inquiries, (7) experiments with 
insecticides. 

Plan of work and smallfruit plats (pp. 101-105). — Brief preliminary 
notes on tests of varieties of strawberries, currants, gooseberries, rasp- A 
berries, and blackberries in different parts of the State. * 

Notes on the black rot of grapes (pp. 100-109), — A reprint of an article ' 
in Bulletin No. 6, pp. 28-32, of the station (See Experiment Station 
Record, Vol. 1, p. 196). 

Insects injurious to crops in Delaware (pp. 109-111). — A list of # 
species of insects reported to the station as injurious to crops in Dela- 
ware in 1888. 
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Injurious insects , their identification and extermination (pp. 112-128, 
illustrated).— A reprint of an article in Bulletin No. 4, pp. 3-19, of the 
station (See Experiment Station Record, Vol. I, p. 22). 

Answers to inquiries (pp. 128-133).— Notes on 9 species of insects 
regarding which inquiries were received at the station in 1889. 

Experiments with insecticides (pp. 133-136). — This contains notes on an 
experiment in the use of London purple for the codling moth, repriuted 
from Bulletin No. 8, pp. 15, 16, of the station (Sec Experiment Station 
Record, Vol. II, p. 49), and on the successful use of hot water and pyre- 
thrum powder as insecticides for the cabbage- worm [Pieris rapiv). 

Stock feeding, A. T. Neale, Pn. 1). (pp. 137-163).— A reprint of an 
article in Bulletin No. 7, pp. 3-24, of the station (See Experiment Sta- 
tion Record, Vol. I, p. 196), with the addition of a detailed explanation 
by Q. A. Harter, M. A., of the method of the least squares, as applied 
in determining the cost of the several nutritive constituents of feed- 
ing stuffs. 

Creameries, C. L. Penny, M. A. (pp. 16 1-171).— This includes brief 
notes on investigations by the station regarding >‘(1) losses of butter 
in the separator process; (2) variations in the creamery value of milk 
from different herds, and variations in the same herd at different seasons 
of theyear; (3) buying milk on test— the comparison of popular methods 
of testing milk with the standard processes of the laboratory.” At the 
creamery at which the study was made 903 pounds of milk received on 
a certain day contained 38.2 pounds of butter fat, from which 35.91 
pounds of butter were made. “ Of the 2.29 pounds lost, 1.19 pounds 
were in the separated milk and 0,27 pound was in the buttermilk. The 
remaining 0.85 ponud was the loss from various accidental sources, 
errors in weighing, analysis, etc.” In other words, 6 per cent of the 
fat of the milk was lost in the butter making, of which 3.17 per cent 
must be charged to the separator, 0.7 per cent to the churn, and 2.13 
per cent to incidental waste. The results of analyses of the milk of 
different herds of cows made at lour different dates are summarized as 
follows: 


Vercintage of butt 01 1*at. 


Date. 


Maximum 1 Minimum. I Average*. 


;No. of pounds 
of the 

, poorest milk 
equivalent to 
, 10U pounds 
of tbe boat 
| milk. 


April 17 

May 23 

Juno 20 

December 27, 


5 42 
5.19 
0. 40 


3.34 

3.14 

2.49 

3.63 


4.12, 350 

4. 07 ( 372 

3. 00 ' 208 

4.55 147 


In the ease of twenty-four herds studied it was found that the differ- 
ence in the amount of butter fat in the best and poorest milk from any 
(me herd on different dates was 20 per cent “ Of the remaining ten 
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herds the range of variation approximates 30 per cent in three cases, 40 
per cent in four cases, and CO per cent in three cases. 

As to the expediency and justice of buying milk “ by test ff some strong arguments 
were found. The business of a small creamery for one day is taken os an illustration. 
Twelve hundred pounds of milk w ere received on an average per day from twenty- 
four dairymen, the price paid making the value of one (lay's raw material about 
$14.40. On the old system of sale by the pound, each dairyman would on an average 
receive 60 cents for his milk. By comparing the price paid with the relative richness 
in batter, it was found that some dairymen were underpaid 20 cents, receiving 00 
cents for 80 cents’ w r ortli of milk, and that certain others were overpaid by as much 
as 14 cents. In both extremes the error was 20 per cent of the value of tho milk. 
The average underpaid was 8 cents, and the average overpaid nearly 5 cents/ In 
other words, the price of the poorer grades averaged 9 per cent above value, and of 
tho better grades 12 per cent below value. In one day’s business 72 cents justly due 
certain dairymen were paid certain others above their due. The purchaser neither 
gaiued nor lost directly by this transaction, since, in the long run, supply and 
demand fix his rates. The money paid for the poorer grades of milk in excess of 
their worth was taken from the pockets of men who sold better grades of milk, not 
from the purchaser. 

Comparative tests of the lactocrite and Cochran’s milk test with Soxh- 
let’s areometric method of fat extraction are reported. The results 
with the lactocrite show errors about two thirds as great as where milk 
is sold without testing, while Cochran’s method gave errors only one 
sixth as great. 

Several articles of food known to be healthful found to 
CONTAIN SMALL QUANTITIES OF COPFER, C. L. PENNY, M. A. (pp. 172- 
174).— \ brief report on the results of analyses of grapes before and 
after treatment with Bordeaux mixture, and of molasses, oatmeal, flour, 
beef liver, and New Orleans sirup. The tabulated data show that a 
small amount of copper was found in every case. Grapes after careful 
treatment with the Bordeaux mixture, contained very little more copper 
than before treatment. 

Ubpobt of meteorologist, G. A. Harter, M. A. (pp. 174-18$).— 
Meteorological observations were begun at the station September 20, 
1888, and a summary of the records from October 1, 1888, to December 
31, 1889, is given in this report. The plan on which the observations 
are made is briefly described, and tabular data are given for rain-fall, 
temperature, and barometric readings, with the dates of thunder and 
hail storms, frosts, heavy rain-falls, aud violent winds. 

Georgia Station, Bulletin No. 8, July, 1890 (pp. 10). 

Potato experiments, G. Speth (pp. 119-124).—- “ The importance 
of the potato crop in some parts of the State, especially near the larger 
cities, or where shipping facilities exist, has induced the station to 
undertake various experiments in the culture of the potato.” The season 
of growth in 1890 was unusually dry and warm, so that the results of 
the experiments of this year were deemed unsatisfactory. Tabulated 
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data are given for 36 varieties tested 5 for a fertilizer experiment in 
which cotton-seed meal, acid phosphate, kainit, and muriate of pot- 
ash, singly and in combination, and stable manure, were compared with 
each other and with no manure; for an experiment in which whole pota- 
toes and one-eye and two-eye cuttings were planted ; and for field tests 
of seeds of different varieties obtained from different parts of the United 
States. Stable manure and complete fertilizers gave the best results. 
Whole potatoes gave larger yields than the cuttings did. Southern 
seed gave better results than that from other sections. A small experi- 
ment in planting pieces of potatoes cut ten and five days before plant- 
ing and on the day of planting gave results slightly in favor of cutting 
on the day of planting. 

Georgia Station, Bulletin No. 9, October, 1890 (pp. 48). 

POTASH AND paying crops (illustrated).— -A reprint of a compila- 
tion prepared by the German Kali Works. 

Indiana Station, Bulletin No. 32, July, 1890 (pp. 22). 

Treatment for smut in wheat, .1. 0. Arthur, D. Sc. (pp. 3-9).— 
The publication of an article oti smut of wheat and oats in Bulletin 
No. 28 of the station (See Experiment Station Itecord, Yol. I, p. 207) 
has served to bring information regarding the prevalence of smut in 
different parts of the State: “The stinking smut of wheat (Tilletia 
fwtins) is far more common than heretofore suspected, and has been 
especially abundant over a considerable portion of the northern part in 
the State during 1800. A loss of one half of the crop in certain fields 
has not been uncommon, and a careful inspection shows many fields 
affected where it was not supposed to occur.’ 7 

Experiments at the station in the treatment of the seed of wheat with 
sulphate of copper and with hot water, as recommended by Jensen, 
are reported. Tabulated data are given, showing the effects of hot 
water at temperatures rauging from 51° 0. (125° Fah.) to 75° C. (165° 
Fall.) on the germination of wheat seed immersed from 3 to 15 minutes. 

The limit of vitality proved to be at 150' Fab. for 5 ini mites, no germinations being 
obtained at the same temperature when con tinned 10 lniuutes, or at the higher tem- 
peratures used in the experiment. * * * The lots rauging from 13T> Fah. for 10 
minutes and upwards were injured to some extent by the treatment, none of them 
showing as large a total for either the first 24 hours or for the whole time, as the un- 
treated seed. The injury to those treated at 135° Fah. for 10 minutes and at 140° 
Fah. for '5 minutes amounted to about 20 per cent, and to considerable more for the 
more strougly treated. 

More oomplete experiments with oats, not yet published, have shown that the 
number of germinations during the first day holds a more important relation to the 
harvest than the total germinations. Assuming this to be true in the case of wheat, 
w© find that the seed treate I at 130° Fah. for 5, 10, and 15 minutes, and at 135° Fah. 
for 5 minutes, were materially benefited by the treatment, showing from 1.2 to 4.7 
per cent advantage over the untreated. * * * 
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From all the data at hand we arrive at the conclusion that to treat seed wheat 
with hot water in order to prevent smut, it should bo immersed for 5 minutes in 
water at 135° Fah. ; if the temperature drops below this point the seed should be 
left in the water a little louger time, aud if the temperature rises above it the time 
should be shortened. A greater variation than 5‘' above or bolow the 135° Fah. 
should bo guarded against. 

The loose smut of wheat ( Ustilago tritici) caused a loss of 11 per 
cent of the crop of Original Bed wheat and 24 per cent of Ontario 
Wonder, on the station farm iu 1890, according to observations reported 
in this article. 

Field experiments with wheat, W. 0. Latta, M. 8. (pp. 10-18). — 
In 1890 these included tests of varieties, rates of seeding, times of 
seeding, large vs. small seed, rotation vs. continuous grain cropping, 
and experiments with fertilizers. For a previous account of similar 
experiments, see Bulletin Bo. 27 of the station and Experiment Station 
llecord, Yol. I, p. 206. 

Test of varieties. — Tabulated data for 27 varieties tested in 1890, 
with the average yields of these varieties during from 1 to 7 years. 
Velvet Chaff has given the highest average yield (31.9 bushels) for the 7 
years. 

Quantity of seed to the acre. — Tabulated data are given for the yields 
of wheat seeded at rates varying from 2 to 8 pecks per acre during 6 
years (1885-90). The yield for the 6 years has been from 19 to 31 
bushels per acre, increasing with increased thickness of seeding. 

(1) The yields from thin seeding are poor and fluctuating, while thick seeding 
shows uniform good yields. (2) There is quite a rapid increase in avorago yield front 
thicker seeding up to live pecks per acre, and a slight average increase for each 
higher rate. (3) The increase in yield from thick sowing is most marked in adverse 
years. 

Early and late seeding . — Tabulated data are given for the yields of 
wheat sown in 1888 and 1889 at different dates from September 18 to 
October 18. The results arc conflicting. 

Large vs. small seed. — Seeds which passed through the seed screen of 
a fanuing-mill were classed as “small”; those which did not pass 
through, as “large.” Tabulated data are given for experiments iu 1888 
and 1889. The results slightly favor the use of large seed. 

Rotation vs. continuous grain cropping , — “Experiments were begun in 
1880 to determine the effect on the soil and on the crops of continuous 
grain production, as compared with judicious rotations, involving both 
grain and grass crops. No manure has been used on either series of 
plats, and the entire crop has been removed in every case. Grass (tim- 
othy and clover) constitutes the essential difference in the two series of 
plats. The effect of the two systems of cropping on the yield of wheat 
only will be noted here.” The average yields per acre (bushels) of all 
the wheat plats of each series for the last four years are as follows: 
grass and grain, 18.C; graiu alone, 14.9; gain from rotation, 3.7 bush- 
els. “ The yields of corn and oats also show the benefit of rotation. 
The smallness of the yields is due to the absence of manure.” 
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Commercial fertilizers and stable manure .—' “ An extensive series of ex- 
periments has been undertaken to ascertain the effects on crops and 
soils, of various kinds and amounts of fertilizers and manures in con- 
nection with various systems of cropping. The cost of fertilization and 
profits resulting therefrom will be an important feature of the investi- 
gation.” 

Tabulated data for the yields of grain and straw, kinds and cost ot 
fertilizers, and the gross ami net profits from the use of fertilizers are 
given for the first year’s (1800) experiments on two series of plats. In 
one series wheat and corn are grown alternately, with clover as an in- 
termediate crop to be plowed under for corn ; in the other, wheat is 
grown continuously. Dissolved bone-black, muriate of potash, and 
sulphate of ammonia, in combination, are compared with horse and cat- 
tle manure and with no manure. 

Practical suggestions for tchrat culture , — Carol nl experiment ami observation empha- 
size the importance of attention to the following considerations to secure the highest 
success in wheat culture: 

(1) A fertile, well-drained soil. 

(2) Rotation of crops, with stable manure, or in place of the latter, green manuring, 
with commercial fertilizers that show* good results. 

(il) Early, thorough preparation of the seed bed. 

(4) A hardy, prolific variety of wheat, suited to the soil and climate. 

(f>) A liberal quantity of seed, deposited evenly and not too deep in the soil. 

(fi) Sound, plump seed, absolutely free from all impurities, including the invisible 
spores or germs of black and stinking smut. 

Two expensive FERTILIZERS, 0. S. Plumb, 15. S. (pp. 19-22).— An- 
alyses of two brands of commercial Fertilizers, Ited Star Ferric Fertili- 
zer and the Western ltcserve Fertilizer, are given to show that the 
prices at which they were sold in the market in Indiana were exorbi- 
tant. 


Indiana Station, Bulletin No. 33, October, 1890 (pp. 34). 

Small fruits, J. Troop, M. S. (pp. 25-35). — Strawberries . — Tabu- 
lated data for 108 varieties; lists of 10 varieties showing highest yield, 
best quality or largest size, or superior in two or more of the above- 
mentioned characteristics; a chart showing the comparative yield and 
quality of 10 leading varieties, and brief descriptive notes on 12 of the 
most promising varieties. 

M The 5 most productive strawberries for this region are Bubach, En- 
hance, Hampden, Jessie, and Park Beauty. The 5 varieties of straw- 
berries of best quality are Black Defiance, Grawford, Gaudy, Henderson, 
and Sharpless.” Raspberries . — Tabulated data for 11 varieties of red 
and 17 of black raspberries, with brief descriptive notes on 7 of the best 
varieties. “ Brandywine and Cnthbert raspberries are two of the best 
red varieties, the latter for late. Tyler is superior to all cap raspberries.” 
Blackberries . — Tabulated data for 17 varieties; Lucretia, Taylor, Snyder, 
Erie, and Minnewaski, in the order named, are recommended for family 
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use. Currants .— Brief notes on 9 varieties, which are recommended in 
the order named: Fay, Moore’s Ruby, Wilder, Baby Castle, Red Dutch, 
White Dutch, Lee’s Prolific, Crandall, and Black Naples, Gooseber- 
ries * — Brief notes on 4 varieties, u For the farmer’s garden, Early 
Orange and Downing are recommended.” Grapes . — Brief descriptive 
notes on 33 varieties. The black rot was prevalent in 1890, but was 
held in check at the station by the application of a mixture prepared 
according to the following formula recommended by the United States 
Department of Agriculture : 

Dissolve 2 pounds of sulphate of copper in 2 gallons of hot water ; in another yes- 
sel dissolve 2} pounds of carbonate of soda in a similar manner; mix the two solu- 
tions, and when all chemical reaction has ceased add 1 J pints of commercial ammonia 
and dilute the whole to 22 gallons. This should bo sprayed on the vines with a force- 
pump, at intervals depending somewhat upon the amount of rain-fall from the last 
of May till the end of July. 

“ For family use the following grapes are recommended for quality 
and productiveness: Concord, Delaware, Gusthe, Martha, Moore’s Early, 
Wilder, Worden.” 

Entomological notes, F. M. Webster (pp. 36-45).— Notes on ex- 
periments in rearing the plum cureulio from plums and other fruits, 
reprinted from Iusect Life, Vol. II, pp. 305-310 and 383 ; on the eggs 
and oviposition of the strawberry crown borer { Tylodcrma frayarkv, 
Eiley) ; ou the field cricket and Haitian vjnita as injurious to strawber- 
ries; and on Solenopsis fngnx, Limoni us unrip His, Carpophilns brnahy- 
pterm, lulrn impresms, and Cosmojicpla carni/cx as ouemies of raspber- 
ries and blackberries (See Insect Life, Vol. Jl, p. 257). 


Iowa Station, Bulletin No. 11, November, 1890 (pp. 64). 

Experiments in making and storing hay, It. P. Speer (pp. 
443-447).— ‘‘The report of the United States Department of Agriculture 
for 1889 shows that 3,600,000 acres of grass was cut for hay in Iowa in 
1888. If the average yield was If tons of liay per acre, thou the prod- 
uct of' the State was 4,500,000 tons, which (at $4 per ton) was worth 
$18,000,000. By general observation and from my owu experience in 
feediug hay 1 know that more than one third of the value of each of our 
hay crops is lost ou account of late cutting, exposure to rains, dews, 
and the sun, aud avoidable injuries while stacked or stored in barns.” 

The prevalence of rains and heavy dews daring the haying season 
makes it difficult to cure grass and clover properly in Iowa. In clear, 
hot weather the hay is apt to dry too much in the field ; it is also liable 
to injury from heating and “ sweating ” in stacks or barns. The expe- 
rience of the author having shown that sweating might be prevented 
in the case of large stacks by building them around tall poles set in the 
ground, he was induced to try a similar plan in making small hay-cocks. 
Wood pulp caps with a lf-inch hole in the top were procured. 
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One-and-one-half- inch planks 14 feet long wore cut into pieces* 1J inches square and 
7 feet long with a rotary saw. Then, with a suitable piano, I plowed a deep groove 
in one side of each piece and sharpened one end and rminrlcd the other so that it 
would pass through the hole in one of the hay caps. By a few trials iu the 
clover field we found that it was best to build a hay-cock about 2 feet high, and 
thon push the sharpened end of one of the little polos into it to the ground. After- 
wards the cock was completed by building the hay around the pole. * * * In 
very small cocks of partially cured hay and iu largo cocks of wet grass or hay the 
poles did not have the desired effect, because the small and the large wet cocks did 
not heat readily, while in large cocks of willed or partially dried clover they did have 
the desired effect when the surface of the leaves and stalks were dry. In every in- 
stance, when the heating process began within a reasonable time, tbo hay dried 
rapidly without being injured in color or substance. 

Hay caps made of ducking wore also successfully used. These should 
be soaked in a solution of sulphate of copper to prevent their being 
injured by mildew. The hay caps are relatively expensive ($40 to $50 
per hundred at the station), but the author thinks it will pay well in 
Iowa to use them. 

Cultivated and wild varieties of the grasses in Iowa, E. 
P. yraER, 0. M. Wade, 13. S., and (5k E. Patrick, M. S. (pp. 448- 
480). — “ Blue-grass and the clovers do well in Iowa ; but many of the 
cultivated grasses which are valued highly in moist climates have not 
given satisfaction on account of occasional severe droughts and cold 
winters. As we believed that some of the wild Western grasses might 
prove valuable under cultivation, the station collected the seeds of 
many native grasses in 1S88 in Iowa, Minnesota, Dakota, Montana, 
Idaho, and Colorado, which were planted in rows on our experiment 
grounds in the spring of 1880. We planted seeds of many of the cul- 
tivated grasses also alongside of them at the same time in rows and 
broadcast, so that it would be easy to determine differences of growth 
and adaptation to our soils and climate.” 

Descriptive notes by E. P. Speer and analyses by C. M. Wade and 
G. E. Patrick are given for timothy (Phleum pralensc), tall meadow oat 
grass (Arrhenatherum arenaceum ), meadow fescue (FesUica elatior and 
var. pratensis ), orchard grass (Dactylis glomerata ), red top (Agrostis 
vulgaris) from Idaho, wild timothy [Phleum pratense) from Idaho, cord 
grass (Spartina cynosuroidcs ), ribbon-grass (Phalaris arundinacea ), largo 
Iowa blue joint (Andropogon provincial^ ), panicled blue joint (Chrysopo- 
gon nutans ), little blue joint (Andropogon scoparius ), false redfcop ( Poa 
serotina ), Calamagrostis canadensis , Agropyrum violaceum, Colorado 
blue stem ( Agropyrum glaucum ), short awued brome (Bromus hreviari- 
Htatns ), awnless brome ( Brom us inermis), rye-grass {Elymus canadensis ), 
com mou red clover, alsike clover ( Trifolium liybridnm ), prickly comfrey 
(Symphytum asperrimum) 1 Eussian flax, asparagus, and prolific tree 
bean. 

“We have tested sanfoin, Lespedeza striata (Japan clover), and three 
kinds of vetches, and have found that they are not adapted to Iowa, 
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The following worthless wild grasses have been tested for three years, 
viz.: Stipa viridula, Festuca soabrella, Qlyeeria arundinacea , Agropyrum, 
tenerum , Festuca rubra, Agropyrum repens, Panieum virgatum, Poa com- 
prma, Bermuda grass, Johnson grass, Kccleria cristate, Sporobolus kete- 
rolepis, and Muhlenbergia glomerata.” 

Analyses of samples of short awned brome, anwless brome, orchard 
grass, Agropyrum niolaceum, and cord grass cut at different stages of 
growth showed in general that as growth proceeded there was a de- 
crease in moisture and an increase iu dry matter, and that in the dry mat- 
ter there was a decrease in ash, crude fat, crude proteiu, and true 
albuminoids, and an increase in carbohydrates and fiber. 

« The inevitable conclusion from the foregoi ng exhibits of the changes 
during growth is that the younger a grass is the richer it is in those 
ingredients which produce flesh, blood, milk, and wool, namely, the 
albuminoids ; and that, therefore, immature grass or hay made from 
the same is very much better feed for either growing or productive 
animals than is the same grass, or hay made from it, when mature. 
This conclusion refers only to quality.” 

“In Iowa a faultless grass would begin to grow early in the spring; 
it would endure droughts well ; it would not sutler from rust or other 
fungous diseases ; it would be productive and grow continuously until 
late in the fall ; it would be palatable and nutritious (especially rich in 
albuminoids) ; it would produce seeds plentifully; and it would not be 
injured by our most unfavorable winters.” Agropyrum glaucum, A. vio- 
laceum, and timothy are discarded because they rust badly and do not 
stand drought; Calaxnagrostis canadensis, Andropogon provincialis, and 
cord grass, because they produce few seeds and are poor pasture grasses; 
Poa serotina and meadow fescue, because they do not yield satisfactory 
quantities of hay or pasture. 

Andropogon scoparius, Chrysopogon nutans, redtop, tall meadow oat 
grass, Kentucky blue-grass, and white clover are considered by the au- 
thor as useful in Iowa. Bronx us breriaristatus, B. inermis, and red clo- 
ver have given especially promising results. Alsike clover is not likely 
to be grown on a large scale in Iowa. 

The chemical analysis of unripe beau stalks or vines indicates that it will pay 
well to grow the largest varieties of pole beans on bills of com for fodder or silage. 
The chemical analysis of flax shows also that it is a very valuable hay plant if it is 
cut and cured when half of its boeds are ripo. 

Our experiments in the field and the chemical analyses of asparagus and prickly 
oomfrey arc so satisfactory that we will try them on a larger scale for pasture and 
as soiling crops. 

Experiments with alfalfa iu 1888 on dry, Bandy soil and in 1889 on 
“ ordinary, black, well-drained soil ” were unsuccessful, 

Obeameby and dairy notes, G. E. Patbiok, M. S. (pp. 481-489). 

Sweet cream butter, keeping quality. — As mentioned in Bulletin No. 8 
of this station (See Experiment Station Becord, VoL II, p. 53), observa- 
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tions were commenced on the comparative keeping qualities of butters 
made from sweet and from ripened cream. The butters were both 
made December 14, 1889, at a creamery in Iowa. Until June 20, 1890, 
the two tubs were kept together in a cellar without ice, being examined 
about once a month j later they were placed in an ice chest, where they 
were kept to the close of the trial, August 20. The author sums up the 
results in the following words : 44 There was no very marked difference 
in the keeping quality of the two butters; what difference there was 
was in favor of the sweet cream product. As to flavor, for the first two or 
three months most of the tasters preferred the ripened cream butter, de- 
claring that made from sweet cream to be comparatively 4 flat,’ 4 insipid,* 
or 4 flavorless ; ’ but the longer the butters were kept, even while both 
were still sweet, the less marked became the difference between them 
in this respect. ” 

Preservatives for keeping milk samples for testing . — In the directions 
for carrying out the 44 relative value plan v of paying for milk at cream- 
eries on the basis of the actual amount of butter fat as given in Bulle- 
tin No. 9, of the station (See Experiment Station Itecord, Vol. II, p. 
101), samples of each patron’s milk, taken daily, are to be preserved 
together by means of corrosive sublimate for about one week, when a 
single test is to be made to determine the average butter value of the 
milk of each patron during that time. In trials since made with sam- 
ples exposed not only to the natural heat of summer, but also to the 
heat of the greenhouse witli a temperature of from 12<P to 130° Fall., 
this preservative lias given good results for the desired length of time. 
The fact of its being a violent poison, however, makes it open fcq^erions 
objections, and investigations have been commenced in the hope of dis- 
covering some other preservative to take its place. A mixture of 50 
parts by weight of powdered borax, 10 parts of mercuric chloride, and 
1 part of aniline rose pink, thus reducing the amount of corrosive sub- 
limate used in each composite sample to about 2 grains, has been used 
with success. Experiments made with preservatives containing no cor- 
rosive sublimate 44 while very numerous and extending throughout the 
entire past summer, I can not regard as conclusive.” Those referred to 
are with amyl alcohol (fusel oil) 3 per cent by volume, apd sodium 
fluoride 40 to 60 grains per 200 cubic centimeters of milk. 

The Ioioa Station milk test V new form suitable for creameries.-— The 
test as originally described has been somewhat modified for use at 
creameries. The modified method permits much more rapid work and 
the making of a larger number of tests at the same time. 44 A bath con- 
sisting of a tank lined with zinc, or preferably lead, with a steam coil 
in the bottom and containing a proper amount of saturated brine,” is 
suggested for heating the tubes in place of the sand bath formerly 
recommended. The charged tubes containing the milk are supported 
in the bath by means of a rack. The formula of the acid mixture is 
somewhat modified and is a$ fellows ; nine volumes of pure acetic acid 
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(90 per cent strength), 5 to 6 volumes of sulphuric acid (specific gravity 
1.83), and about 2 per cent of this mixture (by volume) of rectified 
methyl alcohol (wood spirit); in testing preserved milk 2 to 3 cubic 
centimeters of anhydrous sulphate of soda are to be added. “ If three 
dozen or more tests are to be made at once the operator’s time is spent 
almost entirely in the acts of charging tubes and reading results,” 

Graduated vs. ungraduated tubes. — “As stated in Bulletin No. 8, the 
greatest difficulty is met in obtaining from the makers tubes with ac- 
curate graduations. * * * A large number of tubes have been 
found perfect, but these comprise only a small part of the entire num- 
ber tested ; by far the larger part have ranged from 0.1 to 0.3 per cent 
too large or too small.” The author is led from this to favor the un- 
graduated tube, to be calibrated and marked with the number express- 
ing either the caliber or the cubic contents for a given length, the actual 
measuring of the fat beiug done with a millimeter rule, and the per- 
centage found by reference to a table. “Such tubes have been cali- 
brated under my supervision for the past six months.” 

Losses of fat in buttermilk.— Analyses of four samples of buttermilk 
from ripened cream which had been churned in an ordinary box churn 
showed an average of 0.0 per cent of fat ; and sixteen analyses of but- 
termilk from another source, but also from ripened cream, averaged 0.49 
per cent of fat. “ These analyses indicate a loss of butter fat in churn- 
ing which in general practice would amount to from is to 24 pounds iu 
the first case, and in the second from 15 to 20 pounds for every 1,000 
pounds of butter made. 

Potato stalk-wee vil, apple curottlto, and a new currant 
borer, C. P. Gillette, M. S. (pp. 490-495, illustrated).— The potato 
stalk-weevil ( Trichobaris trinotata , Say) was discovered by Mr. F. A. 
Sirrine, assistant botanist of the station, August 23, 1890, on the sta- 
tion grounds. As far as the author cau learn this is the first time the 
insect has been observed in Iowa. Subsequent observations and in- 
quiries indicated that it is generally distributed over the State. The 
insect in different stages is illustrated and its life history is briefly de- 
scribed. “The only remedy at present known is to pull the vines as 
soon as they are found wilting and drying and bum them. * * • 
As the potato stalk-weevil promises to be one of the worst insect pests 
of the State, it will be a subject of special study next summer. ” 

Notes on the apple curculio (Anthonomis L gib bus, Say) are given, 
including an account of observations by the author on the oviposition 
of the insect, read before the Iowa Academy of Science, September, 1890. 

“June 13, 1890, 1 was fortunate enough to see a female perform the 
entire operation, which was done as follows : First, a cavity was eaten 
in the apple as deep as the beak was long, the bottom being much en- 
larged and subtriangular in outline. The walls of the cavity converge 
to the opening, winch is only large enough to admit the slender beak. 
It was thirty minutes before the egg cavity was completed. The beetle, 
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almost immediately after withdrawing her beak, turned about and ap- 
plied the tip of her abdomen to the small opening into the egg cavity. 
After remaining in this position for abont five miuutes she walked away 
without turning abont to inspect the work she had done. No puncture 
could be seen in the skin of the apple, but only a minute brown speck. 
I found that the beetle had plugged the little opening with what ap- 
peared to be a bit of pomace, probably excrement. * * * Although 
it is almost impossible to distinguish newly stung fruit from external 
appearances, it becomes very easy after a few days, when the infested 
apples become gnarly and ill-sbapen.” The egg, egg cavity, and an 
apple infested by the curcnlio are illustrated from original drawings. 

“The beetles began appearing in my breediug cages on July 22. On 
August 16 I cat into 14 infested apples aud fouud 13 larvae and 2 pupae 
of this insect, and as late as August 7 1 cut into an apple that contained 
a pupa of the apple curculio, which shows that with this insect, as with 
the plum curculio, egg laying is distributed through a long period. 
Oviposition begins in this part of the State about the first of Juue aud 
continues until late in July, aud the beetles are probably not all out of 
the fruit until late in August. 

“Very few varieties of apples were seriously attacked in the college 
orchard by this insect last summer.” 

Treatment with arsenites, .jarring the trees, and allowing liogs or 
sheep to run in the orchard are recommended as means for the repres- 
sion of the insect. 

Ilyperplatyx aspersux , Say, as well as Psenocerm mpernotatm , Say, 
was found on currant bushes on the Iowa Agricultural College grounds 
in the spring of 1890. 

KEROSENE EMULSION AS a S1IEK1’ DIP ANI) AS A DESTROYER OF PARA- 
SITES ON DOMESTIC ANIMALS, 0. P. ClLLtJTTE, M. S. (pp. 495-498).— 
Previous experiments reported in Bulletins Nos. 5 aud 7 of the station 
(See Experiment Station lleeord, Vol. I, pp. 45 and 213) having shown 
“ that kerosene emulsion is a cheap, effectual, and desirable remedy” for 
lice on cattle and hogs, a test of this remedy as a sheep dip was made 
by the author in 1S90. “ Forty large, full-blooded Shropshire sheep and 
eighteen early lambs were treated. The applications were made June 
23, at which time the wool upon the sheep was a half inch and the wool 
upon the lambs fully 1 h inches in length. These conditions made the test 
a severe one, as the chances of removing the fleece or otherwise injuring 
the sheep were far greater than if the treatment had been made at shear- 
ing time. The emulsion was also made strong, 8 per cent of the whole 
being kerosene. This is probably twice as strong as is necessary to kill 
ticks on sheep.” Little injury was done to the wool, and the cost of the 
treatment was about 2 cents per sheep. By using a 5 per cent emulsion 
the expense might bo reduced to a little over 1 cent per sheep. The ex- 
perience of the author with horses, cattle, hogs, aud sheep leads him to 
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believe that the kerosene emulsiou, properly prepared, will not injure 
the hair of animals. 

The conclusions drawn from the experiment with sheep, above cited, 
were “that a good kerosene emulsion of sufficient strength to kill para- 
sitic insects can be used safely upon sheep without removing or injuring 
the fleece, but that an emulsion of poor quality should not be used, aB 
it would probably cause the sheep to lose muoh of their wool. 

“The emulsion should always be tested before being put into the vat 
by diluting a small quantity in a dish. If the kerosene should rise to 
the top the whole should be put in a vessel and heated to boiling and 
again emulsified. This boiling had best be done out of doors where 
there would be no dauger from fire if the kerosene should ignite. 

“Prepare the emulsion in the following manner: Dissolve one half 
pound of common hard soap in 1 gallon of water by boiling; while boil- 
ing hot remove from the lire and immediately add 2 gallons of kerosene 
and agitate the whole briskly for a few moments, when a creamy, frothy 
mass will be formed that can be diluted to any extent with water with- 
out oil rising to the surface. The emulsifying is best done with a small 
force-pump by pumping the material violently back into the vessel that 
contains it. In small quantities, nothing is better thau au ordinary 
egg beater to emulsify the soap and kerosene.” 

Thibd annual report, it. P. Speer (pp. 499-502).— A brief out- 
line of the work of the station in 1890. Among investigations not 
already reported in the bulletins of the station are analyses of sorghum, 
potatoes, and mangels, losses of butter fat in buttermilk, analysis of 
milk aud butter for State dairy commissioner, and studies on < cut- 
worms. 

Kansas Station, Second Annual Eeport, 1889 (pp. 370). 

* * 

Beport of farm department, E. M. Shelton, M. S., H. M. Cot- 
trell, M. S., and W. Shelton (pp. 6-89).— The work of this depart- 
ment of the station in 1889 was in the following lines : 

(1) “Corn— varieties and methods of plauting, cultivating, and har- 
vesting; (2) wheat — varieties, fertilizers, and methods of cultivation; 
(3) forage plants, sorghums (saccharine and nou -saccharine), millets, 
oats, etc.; (4) silos and feeding value of silage; (5) pig feeding, to show 
influence of foods on character of growth ; (6) pig feeding, to test stock 
from mature and undeveloped parents ; (7) steer feeding, to show the 
cost of growth (this experiment has not been completed).” 

Experiments tcith corn (pp. 6—29). — (1) Test of varieties .— Tabulated 
notes are given for 47 varieties. The following table shows the more 
important variations of different classes of varieties grouped according 
to color of kernel or time of maturity: 
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This table shows that the average yield of the yellow varieties was the lowest; 
the average of the white varieties came next in order; and the average of the red 
and mixed varieties was the greatest. Many of the white varieties were from South- 
ern seed, and not adapted to this climate. The average of the white varieties tested 
that are adapted to this locality was greater than that of the red and mixed sorts. 
Another season may change the relative position of these three classes. The average 
yield of the medium-mat tiling varieties was more than 9 per cent less and that of 
the early- maturing varieties 33 per cent less than the average yield of the late 
varieties. The time required in germination by the medium-maturing varieties was 
one day more, and that required by the late varieties two Mays more than the time 
required by the early varieties. The per cent of stand was tho highest with the 
early varieties and lowest with the late varieties. 

(2) Selection of ears for seed . — Tabulated data are given for an ex- 
periment in which seed from ears of a medium-sized yellow dent variety, 
selected with reference to the number of rows per ear, was planted on 
six plats. The number of rows per ear varied from 12 to 22. The re- 
sults varied irregularly, aud further tests are necessary before conclU' 
sions can be drawn. 

(3) Distance of planting . — An account of an experiment in which a 
medium-sized yellow dent (College Yellow) variety was grown on a 
clay-loam upland of moderate fertility, under conditions common to 
Kansas farms. The rows were 2£, 3, and 3£ feet apart, and the distance 
between stalks in the row varied from 4 to 10 iuches. The results are 
summarized in tables. 

The greatest total yield of corn ami fodder was obtained when the stalks stood 4 
inches apart in rows 31 feet apart. Tho yield on these rows was, omitting unimpor- 
tant fractions, 73 bushels of corn and 3 tons of fodder per acre, but only 141 P«r cent 
of the corn was of marketable size. The largest yield of corn from any distance of 
planting was 73.77 bushels per acre, raised on row 3$ feet apart, with stalks 12 iuches 
apart in the rows; 58 per cent of the ears from this planting were marketable corn. 
The season was favorable to close planting, as sufficient rain fell wherever needed, 
but tbe land was of poor quality. * * * The highest yield of fodder, 3.93 tons, 

was raised on rows Sty feet apart, stalks 4 inches apart in rows. Where graiu alone 
is desired, the wider planting will always give the greatest yield of marketable corn. 
The yield of fodder from the rows with stalks 4 inches apart was more than double 
the yield from the rows with stalks 12 or 16 inches apart, while its value for feed was 
mach more than twice that of the fodder from the wide planting. The valuable 
portion of ibz feed, when ooro is cut for fodder, is contained in the leaves and ears ; 
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the stalk is worthless. Thick planting checks the rank growth of stalks, and in* 
creases the value of the fodder by increasing the proportion of leaven and grain. The 
ears from the thick phtfuting are small ami easily eaten by cattle, without needing io t 
be broken, crashed, or ground. Com fodder from corn grown in this way should al- 
ways be fed without husking. 

(4) Listing vs . surface planting* — Tabulated notes on an experiment in 
which these two methods of planting were compared show a gain of 3£ 
bushels of corn per acre, or 4 per cent in favor of listing. The season 
was wet and thus very favorable to surface planting. In the dry sea- 
son of 3888, the results of a similar experiment favored listing by nearly 
15 per cent. By listing, corn can be planted with less time and labor, 
withstands drought and winds better, and requires less cultivation. 

(5) Methods of cultivating corn . — Ordinary (three times), surface (2 
or 3 inches deep), and excessive (four times) cultivation gave results 
which did not differ materially. This is in accord with numerous sim- 
ilar experiments on the college farm. 

“ Moderate cultivation, such as will keep the ground free from weeds, 
seems to be all that is required by the corn plant when grown on good 
soil in an ordinary season. The general experience seems to show that 
a greater amount of tillage may be profitable in a dry season or on poor 
land." 

(6) Harvesting for fodder and corn . — “ In 1888 a series of experiments 
were made to test the effect on yield of both fodder and corn of harvest- 
ing the crop at different stages of growth. The trials were made with 
several varieties of corn, and in two different soils, and every test showed 
a remarkable loss in cutting corn before the ear was hard and the leaves 
beginning to turn 99 (See Kansas Station Report for 1888, p. 42). These 
experiments were repeated in 1889 with only slight modifications. The 
corn was cut at* four different stages of growth, in the milk, in the 
dough, when the grain was hard and the husk dry but the leaves yet 
green, aud when left standing until the stalks were dead. Tabulated 
details and summaries are reported for 4 varieties of dent corn grown 
in one field and for King Philip corn grown in another field. 

These trials have been made in two very different seasons in fields that differ consider- 
ably as to character of soil, and in each year with several varieties of corn (8 varie- 
ties in 1888, 5 varieties in and all show like results— a serious loss in the yield 
of corn whenever the stalks are cut for fodder. Even when the stalks are left, before 
cutting, until the husks are dry and the leaven begin to turn, there is still a loss of 
from 10 to 12 per cent in the yield of corn over that left standing. Considering all 
the facts shown in this experiment and in the experiment with corn planted at dif- 
ferent distances, the inference seems plain that we must plant corn with the sole 
object of raising grain or with the sole object of raising feed. 

Experiments with wheat (pp. 29-42).— A reprint of Bolletin No. 7 of 
the station (See Experiment Station Record, Vol. I, p. 214). 

Forage crops (pp. 42-52).— Twenty-four varieties of forage props 
were grown at the station in 1889. Brief notes are given for soja beans, 
teosinte, and Golden Wonder millet, which promise to be of valpe in 
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Kansas; and for cow-peas, serradella, and pearl millet, which have not 
been successfully grown at the station. There are also tabnlated and 
descriptive notes on 8 varieties of the non-saccharine sorghums. “These 
non-saccharine sorghums resist drought well, and will give a good crop 
of both grain and forage in a season that is too dry for corn. These 
varieties are well adapted to poor soils. Where seed is chiefly desired, 
red Kaffir corn ranks first, with the common Kaffir corn a close second. 
Where forage and seed are both wanted, white millo maize is preferable. 
Kaffir corn stands the wind better on account of its shorter and thicker 
stalk. Brown dhoura has not received sufficient trial to warrant a 
conclusion on its merits.” Eight Chinese varieties tested proved infe- 
rior in these trials. Brief notes are given for 8 varieties of millet. In 
an accouut of an experiment at the station with kohl rabi it is stated 
that the yield in 1889 was at the rate of 758 bushels per acre, which was 
raised at the cost of a little more than 3J cents per bushel. The purple 
kind is considered better than the green or “ white” kinds. “The ad- 
vantages which this crop possesscsare: Insects do not injure it, drought 
does not prevent its growth, it keeps longer after being harvested than 
other root-crops, and a stand is easily secured.” Tabulated and de- 
scriptive notes are given for 13 varieties of silage corn. 

The ideal variety of ooru for silage is one that has a tall, slender, short-jointed 
stalk, well eared, and bearing an abundance of foliage. The leaves and ears should 
make np a largo percentage of the total weight, and the yield per acre should be 
heavy. Tho lower leaves should keep green until the crop is ready to harvest, and 
it is desirable to have the plant stool well and throw out tall grain-hearing suckers. 
For this State a silage variety should mature late — the later the better — as a long- 
grow ing, late-maturing sort will furnish much more feed, from a given area, than 
one that ripens early. 

No one variety that has been tried here possesses all these qualities. Among those 
that approach nearest are the Southern Horse Tooth, Shoe Peg, Brazilian Flour corn, 
Bullock’s White Prolific, B. and W., and Bed Cob Ensilage. 

The following varieties of winter oats tested at the station are rec- 
ommended as valuable for pasturage: Gray Winter, Virginia Winter, 
and Blue Grazing Winter. 

Silos anti silage (pp. 53-65). — This is a reprint of Bulletin No. 6 of 
the station (See Experiment Station Becord, Vol. I, p. 46), with the 
addition of brief notes on experiments in storiug silage iu a field pit 
and iu steaming silage. An excavation some 30 feet long, 15 broad, 
and 2& deep was made in a corn field. In this pit corn stalks with the 
ears were carefully piled in October and rolled with a heavy iron roller. 
The stalks were then covered with 4 inches of straw and 20 inches of 
earth. When the pit was opened late in December the silage was found 
to be in very excellent condition. This experiment leads the author to 
suggest that this method of storing silage might be very useful where 
there is a dry, sandy, friable soil in which a pit with a capacity for 100 
tons of stalks might be dag at very slight expense and filled withont 
the use of expensive machinery. Three experiments were tried, in which 



338 


steam was forced through a mass of silage which had just been put into 
a silo. Iu every case the silage thus treated was fouud to be spoiled 
when the silo was opened two or three months after the steaming* 

Experiments with pig feeding (pp. 65-88, illustrated). — A reprint of 
Bulletin No, 9 of the station (See Experiment Station Record, Yol. I, 
p. 216). 

Pigs from mature and immature parents . — “ A large proportion of Ran* 
sas swine breeders breed sows when eight or nine months old. After 
weaning the pigs the sow is fattened and sold and her immature offspring 
bred to furnish the supply of pigs required on the farm. A young boyar 
is generally used, so that the whole herd is composed of immature ani- 
mals, the offspring of immature parents. Many careful farmers object 
to this system of breeding, claiming that it is less profitable than that 
when mature hogs are coupled together, and, further, that when this 
system of breeding from immature animals is continued the vitality 
of the stock is injured and greater loss sustained from disease. 

“The object of this experiment was to ascertain by actual trial what 
results could be obtained in breeding and feeding from mature and from 
immature animals. The plan adopted was to select two closely related, 
pure bred Berkshire sows, one mature and the other young ; the mature 
sow was to be bred to a mature boar, the young sow to an immature 
boar. Each litter of pigs was to be fed separately from birth until 
ready for market, ami an accurate record kept of feed consumed and 
gain made. A sow pig was to betaken from theimmature sow’s litter and 
bred, while yet growing, to an immature boar, and her pigs fed against 
a litter of pigs from mature parents. This method of selection and feed- 
ing was to be continued for a series of years.” 

- In the trial of 18S8 a sow three and one half years old was bred to a 
boar five and one half years old, and a sow seven months old was bred to 
a boar eight months old. The mature sow farrowed nine pigs and the 
immature sow eight pigs. “ Throughout the experiment the pigs of 
both litters we re given all the feed they would eat, and the two litters 
were fed as nearly alike as could be done and keep them gaining satis- 
factorily.” 

Tables show the kinds and amounts of feed, the weight and gain in 
weight of the sows and pigs, ami the cost of feed for each week from 
birth to weaning and from weaning (June 11) to February 25. Between 
the days named “ the mature sow’s pigs made a gain of 2,165 pounds, 
at a cost of $48.72, or 2.25 cents per pound. The young sow’s pigs 
made a gain during the same period of 1,411 pounds atacost of $36.52* 
or 2.58 cents per pound, one third cent more per pound than for the 
mature sow’s litter. * * * The mature sow had nine pigs ; one pig 
was lost by disease, leaving eight pigs that could have been fed for 
market. The young sow had eight pigs ; three were lost by disease, 
leaving only five that could have been fed. It was noticed throughout 
the trial that the pigs from mature parents ate the most feed per 
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eating with better appetites. The results of the trial for this year 
(1888) are that the pigs from mature parents weighed more at birth, 
*ate more feed, and made a greater gain for feed consumed, and that 
a greater number lived to maturity.” 

In the trial of 1889 the mature sow was twenty months old when 
bred to a boar fifteen months old. The immature sow (taken from the 
immature sow’s litter of 1888) was eight aud one half months old when 
bred to a boar seven and one half months old* The mature sow far- 
rowed nine pigs and the immature sow seven pigs. The details of the 
experiment are given in tables as for the trial of 1888: 

Between July 8 and December 23 the mature sow’t* pigs made a gain of 767 pounds 
at a cost of 2.8 cents per pound, and the immature sow's pigs made a gain of tilt) 
pounds at a cost of 2.86 cents per pound. The average weight of the pigs in each 
Jitter was 136 pounds. One pig of the immature sow’s litter died May 13 ; all of the 
mature bow’s pigs lived. Neither litter fed satisfactorily at any time duriug the 
trial, but those in charge were unable to ascertain I he cause. 

Further trial seems necessary before any positive conclusion can be drawn from 
this experiment. In the trial of lsg* the pigs from mature parents were the most 
pro lit able; in the trial of 1^811 there was little difference between t.he two litters. 

Keport of chemical department, G. H. Failyer, M. 8., and 
J. T. Willard, M. 8. (pp. 1)0-182). — Deports are given of the results 
of work in 1889 in the following Hues: a comparison of 125 varieties of 
sorghum; improvement of sorghum by seed selection ; crossing of vari- 
eties of sorghum; time of planting sorghum; a comparison of different- 
sized stalks of sorghum ; the composition of feeding stuffs; the compo- 
sition of corn at different stages of growth ; ammonia, nitric acid, and 
nitrites in atmospheric water. 

Sorghum, comparison of varieties (pp. 90-101). — Owing to attacks of 
chinch bugs and to other causes stated in the report the experiments 
with sorghum in 18vS9 were not very satisfactory. All the varieties 
grown in 1888 were replanted, together with several varieties obtained 
from the United States Department of Agriculture, and 153 varieties 
received from the Sew York State Station. 

Tabulated notes on the samples takeu for analysis ami on the results 
of the analysis are giveu for over 80 varieties, including a number 
from India, China, Java, and Africa. 

Sorghum , comparison of different steed stalks (p. 102). — “An analysis 
was made to determine what difference, if any, exists in the value of large 
canes as compared with small ones. All of the canes for a certain dis- 
tance in a row of Kansas Orange sorghum were taken and divided into 
three parts, containing, respectively, the largest, the smallest, and (Tie 
medium-sized canes. These divisions were analyzed separately; the 
details of the results are given in a table. Taking the percentages as 
calculated on the juice it would seem that the value of the cane in- 
creases as the size diminishes, there being an increase in cane sugar 
and total sugars aud a decrease in reduciug sugar. But as the small- 
est canes yielded a smaller percentage of juice, the calculation has also 
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been made showing the per cent of sugars extracted in the juiee, but 
calculated on the weight of the dressed cane. From this it will be seen 
that the medium-sized stalks yield in grinding the largest per cent of 
total sugars, but the proportion of reducing sugar is greater than in 
the smallest canes. For sugar making there is probably little differ* 
ence between the smallest and the medium canes, while the largest are 
inferior to these.” 

Sorghum, improvement by seed selection { pp. 102-105). — Tabulated notes 
of the results of analyses of sorghum of different varieties grown from 
the “ best,” poorest,” and “ average ” seed as determined by the sugar 
content of the stalks from which the seed was grown. Injury to the 
crop by chinch-bugs materially interfered with satisfactory results from 
this experiment. The selection of superior individual canes has been 
continued and seed from these will be planted another season. An- 
alysesof nearly seven hundred stalks from fourteen varieties were made in 
1889 and the results are summarized in a table. “ The highest per cent 
of eane sugar obtained was 16.9 in a stalk of Link’s Hybrid. Stalks of 
Transas Orange and Late Orange, however, showed a higher per cent 
of total sugars, the highest being 18.9 in Kansas Orange.” 

Sorghum, crossing of varieties (pp. 105-107).— In 18S8 some forty va- 
rieties of sorghum were grown side by side ; from these selections of 
seed were made, which were planted in 1889. The crop from this seed 
showed a considerable number of crosses. This is contrary to the opin- 
ion of some authorities on sorghum culture, who have maintained that 
varieties of this plant have Httle or no tendency to cross. Tabulated 
notes on analyses of a number of crosses obtained at the station are 
given. 

Sorghum, time of planting (p. 108). — Fonr varieties were planted at four 
different dates at intervals of eight days, beginning with April 16. 

The earlier plantings germinated less satisfactorily and made a slow growth. 
They matured somewhat earlier than the later plantings, but there was no perceptible 
difference in the two first plantings, and scarcely any between these and the third. 
The character of the season, however, had much to do with the slow growth of the 
early plants ; it was a cold and backward spring until about the first of May. The 
lesson, however, is obvious : It is a loss and not a gain to plant before the soil is warm. 
But the ground should be ready to take advantage of the first warm, growing weather. 
The plant most be fally matured to get the best results, and the season will be length- 
ened by planting to utilize this earliest warm weather. 

Analyses of feeding stuffs (108-120). — The technical terms used in re- 
porting analyses of feeding stuffs are explained, a brief account is 
given of the functions of the various food ingredients for nutrition, and 
the methods of analyses of feeding stuffs employed at the station are 
described. The methods of analysis were those adopted by the Asso- 
ciation of Official Agricultural Chemists, with certain modifications de- 
scribed in the report A table gives the results of analyses of the 
seed of Kaffir corn, sorghnm, and millo maize, and of corn chop, bran, 
shorts, ship stuff, sorghnm leaves, hay, cotton-seed meal, turnips, rata- 
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bagas, beets, and purple and green kohl-rabi. The analyses of kohl- 
rabi show a relatively large proportion of nitrogen in other forms than 
in that of the albuminoids. “ In the case of. the purple-topped variety, 
only one fourth of the total nitrogen is albuminoid. With the green- 
topped variety the albuminoid nitrogen is slightly greater, but the total 
per cent of nitrogen is considerably less. * * * Analyses of tur- 
nips, ruta-bagas, and beets showed that of the total nitrogen of beets, 
less than 24 percent was in albuminoids ; of ruta-bagas, less than 44 per* 
cent; and of turnips, less than 35 per cent. The beets contained a large 
percentage of nitrates.” The analyses of the seeds of three varieties of 
sorghum show that these seeds have nearly the same composition as 
corn. The smaller size and greater hardness of the sorghum seed may 
lead to its imperfect digestion by animals. The analyses of sorghum 
leaves show that they have a relatively larger amount of ash ; otherwise 
they compare favorably with liay. 

Composition of corn at different stages of growth (pp. 120-123). — Samples 
of corn obtained in the experiment recorded in the annual report of the 
station for 1888 were analyzed, and the results are stated in a table in 
this report. The corn had been cut at four or five different stages of 
growth from August 8 to September 4. The table shows that with one 
exception tbe fat and nitrogen-free extract increased proportionally as 
the grain developed, while the fiber, ash, and nitrogenous materials de- 
creased. The difference in the yield of corn at the several cuttings was 
striking, “in the case of yellow deut, a yield of 15 bushels of corn in 
the dough increased to 39 bushels by the time it was ripe, and the qual- 
ity was sensibly the same. Kiug Philip increased from 30 bushels to 
01 of equal quality.” 

Ammonia and nitric acid in atmospheric waters (pp. 123-132). — The 
collecting and analyzing of rain-water at the station was commenced in 
March, 188G, for the purpose of determining the total amount of nitrogen 
brought down by rain and snow per acre yearly. During the first year 
only the total nitrogen was determined, but since that time the ammonia 
and nitric acid have been determined separately. During three and a 
half years separate analyses were made of samples from each rain-fal), 
but since that time average samples of the rain for each month have 
been aualyzed. The methods of analysis used are described. Details 
of the observations, including rain fall, total nitrogen, and nitrogen as 
ammonia and as nitric acid, for each rain during the year ending March 
1, 1889, and for each month during four years, are given in tables. A 
general summary of the results for the four years shows the average to- 
tal nitrogen in the rain fall per acre to have been 3.44 pounds per year ; 
nitrogetf in the form of ammonia, 2.65 pounds; and nitrogen in nitric 
add 1.06 pounds* A brief resume is given of European and other ob- 
servations on this subject. From May, 18&7, to September, 1889, the 
rain-water was tested for the presence of nitrites. Twenty-eight per 
cent of the rains falling m December, January, February, and March, 
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and 89 per cent of those falling in June, July, August, and September 
contained nitrites. “ This points to a less favorable condition for the 
production or conversion of nitrites in winter than in summer.” 

Report of department of horticulture and entomology, 
E. A. Popenoe, M. A., F. A. Mablatt, B. 3., and 8. 0. Mason (pp, 
133-212, illustrated). — “ The present report covers the work of this 
department daring 1889 in the following lines: comparative trial of 
-garden beans; farther trial of peas, tomatoes, and potatoes; notes on 
bean insects. Experimental work in progress in forest-tree planting, in 
propagation of woody plants by cuttings, on vineyard and small fruits, 
in trials of lawn plants, and in other lines of work in horticulture, with 
other studies of injurious insects, is not here included, being reserved 
for more complete report in future publications.” 

Beans , test of varieties (pp. 133-151). — Tabulated and descriptive notes 
on 59 varieties of bush beans, 22 of pole beans, and 10 of Lima beaus. 

Peas, test of varieties (pp. 151-168).— Tabulated and descriptive notes 
on 137 varieties. 

Potatoes , test of varieties (pp. 168-198). — Tabulated notes on 225 vari- 
eties planted April 23 and 24, with brief descriptive notes and estima- 
ted yield per acre ; longer descriptive notes on 33 varieties which had 
not previously been tested at the station ; tabulated notes on 56 vari- 
eties of early potatoes planted March 15. 

Tomatoes , test of varieties (pp. 198-206). — Tabulated notes on 81 va- 
rieties with descriptive notes on 2 i varieties. 

Some insects injurious to the bean (pp. 206-212). — Notes on the bean 
weevil { Bruehus obsoletns, Say); bean-leaf beetle ( Gerotoma camihea 
Fabr.) ; Agalliastes braetatus, Say ; and Halticus minutus. The species 
described are illustrated in a plate. 

Report of botanical department, W. A. Kellerman, Ph. D., 
and W. T. Swingle, B. S. (pp. 213-360). 

The loose smuts of cereals (pp. 213-288, illustrated). — This contains a 
somewhat extended summary of available information concerning oat 
smut ( Ustilago avence aud var. laris), loose smut of wheat ( Ustilago 
tritici), covered smut of barley ( Ustilago hordei), and naked smat of 
barley ( Ustilago nuda). Among the topics treated are history of the 
species, injuries to the host plant, varieties attacked, amount of dam- 
age, geographical distribution, botanic and microscopic characters, 
germination in water and in nutrient solutiou, infection of the host plant 
and methods of treatment. Details are given of the damage by smut 
in fields of oats near Manhattan, Kansas, in 1888 and 1889 ; of the 
germiuation of smnt, iu water and in nutrient solutions; and of the treat- 
ment of smut at the station with sulphate of copper solution and with 
hot water as recommended by Jensen. There are also brief notes on five 
natural enemies of the smnt, viz., two species of blaok mold, a bacterial 
blight, and two species of smut-eating beetles; and a short account, of 
the stinking smut of wheat. This article is illustrated with nine plate*, . 
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containing a large number of figures, showing the grain as affected by 
tbe loose smnts, the germination of the different species of smut, aud 
the natural enemies referred to above. 

Experiment# in crossing varieties of corn (pp. 288-334, illustrated). — A 
report on an experiment in crossing varieties of dent, flint, and soft 
corn, similar to that reported in the First Annual Report of tbe station 
for 1888, page 316. Fifty-six different varieties were used, 45 of dent, 9 
of flint, and 2 of soft corn. A summary of the results with each kind 
of corn is given. The whole experiment is summed up as follows: 

Number of crosses attempted, 188; number of crosses successful, 175 (or 93 per 
cent); ears too defective for comparison, 0; no evidence of cross manifest, 104 (or 62 
per cent) ; doubtful evidence of cross, 27 (or 16 per cent) ; evidence of cross manifest, 
38 (or 22 per cent) ; evidence in color only, 29 (or 17 per cent). Our results show in 
common with those of others that the so called varieties of maize cross more or less 
freely, and the effects may or may not be visible the current year. * * * Here, 
however, might he mentioned more fully tbe work of Dr. E. Lewis Sturtcvant, as 
reported in the New York State Station Report tor lh84, pp. 148-154. Instead of 
artificially fertilizing the pistils of any variety with pollen from another, he planted 
the numerous sorts of corn together, so that the pollen being distributed by natural 
agencies might have a fair opportunity to fertilize the several varieties indiscrimi- 
nately. He judged of the fact of crossing solely by tbe visible effects, and his propo- 
sitions are based on experiments find observations extending over several years. The 
tirst, namely, that maize docs notin general show the effects of current cross-fertiliza- 
tion, the exception being sweet-corn, may be Naid to bo confirmed in part by our re- 
sults. Yet, in ease of tbe experiments in 188S, 7) per cent of the crossed ears of the 
dent, flint, and soft varieties exhibited unmistakable evidence ol the crossing, aud 
19 per cent showed the effects doubtfully. Iu case of the crosses made in 1889, 24 per 
cent of the ears showed evidence of the cross and 12) per cent were doubtful. 

Our experiments during the past two years do not show, as Dr. Sturtevant’s do, 
that the agricultural species * have a strong tendency to resist cross-fertilization w'ith 
each other. By consulting our tabulations and summaries it will be seen that dent, 
flint, soft, sweet, aud pop-corn cross as freely with each other as with the different 
varieties in their own class. Tbe confirmation of this statement depends in part on 
the effects seen in the second generation (which see in the article that follows, namely, 
Crossed corn the second year). 

According to Dr. Sturtcvant, “ where cross- fertilization has taken place in maize 
the tendency is to produce both parental types, aud not toward intermediates.” We 
find that the cross the first or enrreut year is sometimes intermediate in character of 
grains. The second year's product may show exact intermediates, aud in no case are 
the ears exactly like either parent. 

In eross-fertilization variation in color is commoner than variation in other char- 
acters. About one half of the crossed ears which exhibit the effect of the crossing 
the first year show it in color only. 

With a view to improving certain leading varieties crosses of 9 of 
these varieties were made, with a number of others, as stated in the re- 
port The details of all the experiments iu the cross-fertilization of 
corn at the station in 1839 are given in a table which fills fifteen pages, 
and includes the name of the variety, the date of iuclosiug the ear with 

* Th^ agricultural species are given by Dr. Sturtcvant as follows: Zea eaceharata , 
sweet-corn; Zea in&urata, flint corn; Zea indentata, dent corn; Zea amylacea, soft 
coea $ Zea evert*, pop -corn. 
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the cloth sack, the date of applying the pollen, name of variety famish- 
ing the pollen, the result of the crossing, the date of inclosnre of the 
tassel in order to secure pollen, and the name of the variety fertilized 
with this pollen. Descriptive notes bn the 175 ears obtained as the 
result of the crossing fill twenty-six pages. 

Crossed corn the second year (pp. 334-346). — Of the crosses obtained in 
1888 (See Kansas Station Iteport for 1888, p. 316), the twenty-three ears 
with sound kernels were planted April 4, 1889, in small adjacent plats, 
so arranged “that the plants of contiguous plats discharged their pol- 
len at different times, thereby lessening the chances of intermixing.” 
A list of the varieties from which the crosses were obtained is given, 
together with descriptive notes on the growth of the corn from each oi 
the crossed ears planted. 

In every case the effect of the cross could be plainly seen. This was true, both for 
those which did not show and for those which did show the effect of the cross the 
first year. In no case, therefore, did the cars exactly resemble either parent. The 
crosB resembled the one and sometimes the other parent more closely, with apparent 
oapriciousness. There were two well-marked types of variation, namely, (1) in 
which the kernels on each ear were uuiibrm, and (2) in which the kernels were more 
or less variable ; but a few numbers were intermediate. Of those of type 1, the ma- 
jority were intermediate between the parental varieties, but in many cases a few ears 
could bo found which were more like one or the other parent, and often showed little 
influence of the cross. * * # Of those of type 2, some ears were nearly uniform, 
while others varied considerably. In some cases kernels almost like one or the other 
parent constituted the bulk of the ear, while the strictly intermediate ones formed 
but a small proportion. ♦ • # 

All of the numbers planted which showed the effects of the cross 11m first year pre- 
sented the variation of type 2 . Of the six numbers which showed doubtful evidence 
of the cross last year two (24 and 40) showed variation plainly of type 2 ; three (<■*, 
11, and 41) were of type 1, and one (14) was intermediate. Of the remaining four- 
teen numbers, three (3, 7, and 15) showed variation of type 2; eight ( 2 , 4 , 5 , 19 , 20 , 21 , 
25 , and 26) showed type 1, and three (9, 17, and 27) were intermediate. 

These results seom to suggest that when the effects of the cross are manifest the 
first year the variation is more likely to be of type 2 the second year, but if they are 
not manifest, the variation to be expected is oftotier of type 1. A table shows the 
type of variation of the crosses arranged according to the different kinds crossed. 
# * It is quite probable that several of these crosses will prove to be of value, 

and accordingly an effort will be made to fix or retain their important characteris- 
tics in the product of successive years. 

Bibliography of fertilisation of varieties of corn (pp. 316-353). — A list 
of 23 articles, arranged chronologically, with a brief summary of each 
article. 

Preliminary study of the receptivity of com silk (353-355). — A limited 
number of trials and observations in this line were made in connection 
with other work on the corn plant. The variety of corn treated was 
Learning. Cloth sacks were used to prevent the contact of pollen ex- 
cept as desired. The methods of treatment were as follows : (1) the 
silk exposed from two to ten days after its first appearance and not 
reinclosed ; (2) silk exposed during one day and then reinclosed ;{3) 
silk exposed until 1$ inches long and then inclosed ; (4) silk exposed 
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by splitting tbe bosk, after which pollen was applied and the ear in- 
closed; (5) silk exposed when from fifteen to thirty pistils protruded, 
after which pollen was applied and tbe ear inclosed ; (0) the silk (not 
previously inclosed) was cut off and exposed when from 1J to 3J inches 
long; (7) the silk previously inclosed was cut off and exposed when 
from 4 to 6 inches long. 

While the trials are entirely too few in number to base generalizations on them, 
it may yet he noted that some of the results accord with common observations. 
Thus, (1) The best results are obtained when the silk receives the pollen within a 
few days after its first emergence ; after six or eight days the ears obtained are not 
perfect. (2) Exposure of the silk but one day does not suffice for the fertilization of 
all the grains. (3) When the silk was exposed until inches long and then inclosed 
so as to prevent further pollinat ion the ears were perfectly filled. (4) In one case 
the silk was exposed by splitting down the husks, yet many of the pistils (silks) 
proved to be receptive. (f>) When a few pistils only protruded, and were dusted 
with pollen, still fewor grains were produced in two eases; in the third case two 
more grains wore produced than tbe number of protruding pistils. (6) When the 
tips of the pistils (silks) are cut off, fertilization is not prevented; normal fertiliza- 
tion, however, is usually interfered with, but in some cases nearly perfect ears may 
result 


Maine Station, Annnal Report, 1890, Part I (pp. 16). 

Inspection of fertilizers.— “ The Station Report for 1839 shows 
that in that year 43 brands of fertilizers were inspected. In 1890 the 
number of brands has been increased to 64, including 7 brands of bone.” 
The report contaius a statement of the trade values of fertilizer ingre- 
dients agreed upon by the stations of Massachusetts, New Jersey, Penn- 
sylvania, and Connecticut, and amity ses of 64 samples of commercial 
fertilizers, including bones. 

“ Heretofore separate aualyses have been made of tbe three samples 
representing the same fertilizer. This year equal quantities of the 
three samples have been mixed, and an analysis of this mixture has 
been assumed to give the same result as would be reached by averaging 
the analysis of the three samples.” 

Maryland Station, Second Annual Beport, 1889 (pp. 163). 

Report op director, H. 13. Alvord, 0. E. (pp. 3-17).— The ex- 
cessive rain-fall of 1889 (about 60 inches) materially interfered with the 
success of the experiments in progress at the station. “ The effect upon 
the growing season is better shown by the fact that the excess of rain- 
fall in this vicinity, from April 1 till October 1, was 75 per cent. At 
this station rain fell on 144 days in the year; the sun was not visible 
at all on 86 days ont of 244 days included in this record, aud there was 
bat one third of the sunshine due according to the almanaofor this period 
of eight months. * • • In making choice of subjects for investigation 
at the station, attention was early directed to the great and growing in- 
terests connected with the cauning or {lacking of vegetables and fruits 
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in this Sta£e and the crops which contribute to this industry.* Toma- 
toes, for example, are very extensively grown in Maryland both for the 
market and for canning. u The 1 tomato pack 7 of the whole conn try was 
estimated at 3,343,000 cases in 1888, and 2,977,000 cases in 1889. To 
this aggregate Maryland contributes over 23 per cent, or nearly one 
fourth. The quantity annually canned being from 30,000 to 35,000 tons, 
there must be at least 40,000 tons of tomatoes ripened yearly in this 
State, representing the product of 12,000 acres of land.* Accounts of 
investigations on tomatoes by the station are giveu elsewhere in the 
report. 

“ A similar course of inquiry regarding sugar corn as a canning crop 
was initiated, but circumstances compelled its abandonment at an early 
period, to be renewed in a more propitious season.* 

The acreage of tobacco and the quality of this crop having declined 
in Maryland in spite of the fact that large areas of the State are pecul- 
iarly adapted to this plant. The station, in co-operation with tobacco 
planters in several counties, undertook inquiries in the following lines : 
tl (l) Can not Maryland tobacco be improved in quality, first, by intro- 
ducing new varieties of the plant; or, second, by special feeding or 
other treatment of the kinds commonly raised in the State! (2) Can 
not the product per acre of tobacco be increased, first, by special fer- 
tilizers or methods of manuring; or, second, by new or improved 
methods of cultivation!* No results worthy of record were obtained 
in 1889. 

A report on feeding trials with cattle, sheep, and swine is to be pub- 
lished in Bulletin No. 7 of the station. The expediency of co operation 
in investigations by stations in neighboring States is urged. 

Upon the invitation of Hie United States Department of Agriculture, this station 
co-operated with certain divisions of that Department during the season of 1889, in 
promoting three lines of investigation : (1) special feeding of cows and making but- 
ter from them, to ascertain the effect of peculiar food upon the composition of butter. 
(2) Growing sorghum in great variety and considerable quantity, under different 
conditions, as an adjunct to the sorghum-sugar experiments by the chemist of the 
Department. (3) Raising mulberry trees of different kinds for the information and 
use of the Silk Section of the Department. 

A number of examinations have been made of peculiar and of characteristic sails 
in different parts of the State, and the investigation of the marl deposits of the east- 
ern portions of Maryland has been renewed. Full descriptions of the samples taken 
and the results of their chemical analyses are given in the report of the stai ion chemist. 
This work will be continued, and particularly that part of it relating to the marls. 

Reference is made to former investigations of Maryland marls by 
Prof. J. T. Ducatel, State geologist, and others, as published in State 
reports of 1834-40; by Dr. James Higgins, State agricultural chemist, 
reported in 1852-58; by Prof. P. T. Tyson, State agricultural chemist, 
reported in 1800 aud 1802. “ Prof. P. R. Ohler, president of the Mary- 
land Academy of Sciences, has lately pnrsned a geological study of the 
tide-water portions of the State, and added valuable contributions to 
previous kuotfledgo of the marl deposits.” 
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In ibe spring of 1389 the horticulturist of the station, assisted by the 
local granges of the Patrons of Husbandry, collected samples of seeds 
sold throughout the State. u They were examined with reference to 
their purity and vitality, and some were grown to determine trueness to 
name.” It was deemed inadvisable to publish a detailed record of these 
tests. 

The general result of this examination was to furnish conclusive proof that the 
supply of vegetable and garden seeds offered for sale in the State is good, satisfactory 
in quality, and reasonable in quautity for the priceB. Only in exceptional cases were 
seeds found impure or lacking in vitality or germinative power. The general freedom 
from impurities show that, as a rule, proper care is taken in cleaning the seed before 
it is offered for sale. This statement does not include held seeds. Grass and clover 
seeds were found to often contain ranch foreign matter, partly worthless and partly 
injurious. * * * The average of germination for samples tested of all classes 
was over 75 per cent. Time was a marked difference in the vitality of different 
kinds of seeds; for instance, lettuce seod has always a very high rate of vitality (94 
per cent or over), while carrot and cauliflower seed are usually of low vitality (rang- 
ing from 58 to 64 per cent). 

“The library has been increased, important additions have been 
made to the laboratory equipment, microscopes and accessories have 
been purchased, and a complete photographic outfit obtained, including 
the fitting op of a suitable dark room. 

“A commodious and well-arranged building for stable and storage 
has been erected, 40 feet square, with 10-foot posts and a hipped-roof, 
giving great, capacity in the loft.” 

During 1889 the statiou made exhibits at the county fairs and at the 
exposition of the State Agricultural Association at Pimlico. “ Mem- 
bers of the station staff, assisted by students of the seuior class of the 
college, were in attendance in all cases to explain the exhibits, distrib- 
ute bulletins, and give information regarding the station and its pur- 
pose. These displays attracted much attention and were favorably 
commented upon.” The exhibit made at Pimlico is briefly described. 
Station officers attended agricultural meetings in eleven different coun- 
ties of the State. Withiu the year representatives of nearly all the 
prominent organizations in the interest of farming have visited the sta- 
tion. The Maryland State Farmers’ Association and the State Grange 
have both appointed standing committees to inspect the station and 
its work and periodically report apon its condition and management. 
Visits from progressive farmers individually interested in the work are 
also becoming frequent. 

The publications of the station duriug 1889 were the First Annual 
Report, Bulletins Nos. 4, 5, 6, and 7, and a Special Bulletin for distribu- 
tion 'at the agricultural fairs. Editious of from 4,009 to 10,090 of these 
publications have been distributed. The station also carried on a large 
correspondence. 

Thb TOMATO, Db. R. L. Stuktkvant (pp. 18-25).— A brief history 
of the tomato in Enrope and America, with especial reference to the 
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origin of the different classes of varieties, . The author regards it prob- 
able that botanists will ultimately refer all varieties of tomatoes to two 
species, Lyeopersicum eeras {forme and L.pimpinellifoUunu 

Report op horticulturist, W. H. Bishop, B. S. (pp. 26-60).— 
This includes articles under the following heads: (1) variety test with 
tomatoes ; (2) fertilizer test with tomatoes ; (3) potato experiments ; 
(4) comparison of seed potatoes from Vermont and Maryland; (5) gen- 
eral notes on vegetables; (6) orchard and small fruits. 

Variety test with tomatoes (pp. 26-43).— General notes on the test of 
varieties of tomatoes at the station in 1889, together with tabulated data 
for 60 varieties, and brief descriptive notes on 16 varieties. The follow- 
ing summary is taken from the report: 

(1) The larger the fruit the greater the rnumber of cells; this holds true not only 
with the fruits of different varieties, but with the fruits of a giveu variety, compared 
with each other. 

(2) The larger the number of cells the greater the solidity of the fruit as measured 
by the proportion of solid fleBh to seed and pulp. 

(3) The larger the fruit the smaller the proportional nnmber of seeds. 

(4) In general terms the varieties producing the larger fruits are among the heav- 
iest bearers. 

(5) The most promising varieties for general culture are Ignotum, Paragon, Favor- 
ite, Belle, Fulton Market, and New Jersey. 

(6) The earliest varieties this season were Conqueror. Earliest of All, and Alpha. 
To these may be added Bermuda and Advance. 

Fertilizer test with tomatoes (pp. 43-51). — A piece (03 by 216 fret) of 
light clay-loam, mixed with gravel, was divided into twelve plats, 63 
by 17.3 feet, each containing one fortieth of an acre. Fourteen varieties 
of tomatoes were set iu as many rows extending the whole length of 
the series of plats. The plan was that each variety should be repre- 
sented on each plat. Nitrate of soda, dissolved bone-black, and muriate 
of potash, singly, two by two, and ull three together, and dried blood 
were applied ou eleven plats, one plat being unfertilized. The death 
of a number of plants before fruiting prevented the making of a com- 
plete record of all the varieties on all the plats. Besults are stated in 
three tables showing the comparative yield ou different plats, the total 
yield, the ounces and nnmber of fruits of each variety on each plat, the 
average yields of 14, 5, and 2 varieties on each plat. The indications 
were “ that the regulating ingredients iu a fertilizer for tomatoes on 
this soil are nitrogen and potash, while phosphoric acid has less effect.” 
There are also brief notes on a box experiment in which the same fertil- 
izers were used as in the held experiments ; owing to the fact that roots 
of some of the plants escaped from the boxes, no details of this experi- 
ment are given. 

Potato experiments (pp. 51-55).-— In Bulletin No. 2 of the station were 
reported the results of a trial of different quantities of seed potato, 
based on the yield of small plats. In 1889 one acre was planted with 
two varieties of early potatoes and another with two varieties of late 
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potatoes. As in the previous experiment, large and small whole pota- 
toes, quarters, and one-eye pieces were planted. One whole tuber or 
one piece was placed in each hill. The hills were 2 feet apart and the 
rows 2£ feet apart. 

The early varieties were Beauty of Hebron and Hew Queen ; the late 
varieties were Dandy and Empire State. Severe storms damaged the 
early potatoes, so that the record for that part of the experiment is in- 
complete. The actual yields of potatoes in pounds, and the general 
averages of results computed in bushels per acre, are stated in two 
tables. The results agree with those recorded in Bulletin Ho. 2 of the 
station in showing that the greater the quantity of seed potato planted, 
the greater the total yield and the yield of merchantable tubers, but 
it is also indicated that very large seed is not profitable ; the most 
profitable results were obtained where whole tubers of the size of an 
egg were used. “ The smaller the seed used, aud the more it is cut, the 
less the probability of getting a full stand, and when the seed is cut to 
a single eye this increase of missing hills very materially reduces the 
crop.” 

Comparison of need potatoes from Vermont, and Maryland (pp. 56-59). — 
With a view to learning something of the relative merits of potatoes 
grown from Southern and Northern seed, the Maryland and Vermont 
Stations exchanged seed and made duplicate plantings at both places 
of several varieties which each station had grown in 1888. The yields 
in both places for each kind of seed of 8 varieties are given in tables, 
as well as the yields for each kind of seed for 8 additional varieties 
tried at the Vermont Station, The season was very unfavorable for 
potatoes in both places. The differences in yield, as shown in tables, 
favor the seed grown in Vermont. 

General notes on vegetables (pp. 60-65). — Brief notes are given on a 
number of varieties of beans, carrots, cabbages, lettuce, peas, peppers, 
pumpkins, and squashes, and tabulated notes on 30 varieties of radishes 
and 11 of turnips. 

Orchard and small fruits (p. 66). — Brief mention is made of the growth 
of the orchard and small fruits planted at the station. 

Report op chemist H. J. Patterson, B. S. (pp. 67-94).— During 
1889, 488 samples were received at the laboratory and filassified as fol- 
lows: “ tomatoes, 356 ; fertilizing materials, 47; marls, 32; soils, 24 j 
fodders, 22; butters, 3, aud miscellaneous, 4. * • * The analyses 
of most of these samples have been completed, aud on all of them some 
work has been done.” 

The report contains articles on the following subjects : (1) chemical 
composition of tomatoes; (2) the effect of fertilizers on the composition 
of tomatoes; (3) tomato variation and weather changes; (4) compari- 
son of amounts of sugar and acids in the fresh and air-dried substance 
of the tomato; (8) marls; (6) soils; (7) investigation on the determi- 
nation of moisture in air-dried feeding stuffs. 
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The chemical composition of tomatoes (pp. 67-74). — This includes aver- 
ages of analyses of 63 varieties of tomatoes, giving the percentages of 
water, ash, sugar, malic acid, and solids soluble in water ; methods of 
analysis used ; and the analyses of 6 samples with reference to their food 
constituents. The percentage of dry matter in the different varieties 
ranged from 3.10 to 4.52; that of sugar from 1.76 to 3.52; and that of 
malic acid from 0.5 to 1.74. 

Effect of fertilizers on the composition of tomatoes (pp. 74-77).— Samples 
from three pickings of the Hundred Day and Trophy tomatoes, grown 
on ten plats fertilized with different materials, and on two unmannred 
plats were analyzed to study the effects of different fertilizers on 'the 
composition of the fruit. The tabulated results show “ no marked dif- 
ference iu the composition of tomatoes grown with different fertilizers.” 
The author, however, states certain generalizations, towards which this 
year’s experience seems to point. 

Tomato variation and weather changes (pp. 77, 78). — Tabulated data on 
the meteorological conditions, and the chemical composition of tomatoes, 
dimug the ripeuing season (July 18 to September 2), with brief com- 
ments on the table. 

Comparison of amounts of sugar and acid in freshly picked and in air- 
dried tomatoes (pp. 78, 79).— To test the question whether a change takes 
place in the amounts of sugar and acids during drying, samples were 
taken of 6 varieties of tomatoes, one half of each sample being examined 
at once, while the other half was air-dried before examination. From 
the tabulated statement of results it seems evident that “there is a loss 
or change of both sugar and acids in the process of drying.” 

Marls (pp. 79-83). — Descriptions and analyses of 26 samples of Mary- 
land marls. 

Soils (pp. 84-87).— Descriptions and analyses of 12 samples of soils 
sent from or collected in different parts of the State. 

Investigations on the determination of moisture in air- dry feeding stuffs 
(pp. 87-94).— A report of progress in au investigation as to the kind of 
vessel, length of time, temperature, and medium to be used in moisture 
determinations; and as to “the nature of the substance lost, and the 
general change in the process of drying.” Details are stated in tables. 

Report op agriculturist, A. L Hayward, B. S. (pp. 95-132).— 
This includes articles under the following heads: (1) silos and silage; 
(2) the forage garden ; (3) variety test of oats ; (4) variety test of wheat; 
(5) variety test of corn; (6) soil tests with fertilizer and corn; (7) the • 
rotation plats; (8) “seed germinator” tests. 

Silos and silage (pp. 95-103). — The silo built at the college in 1888 is 
described and an account is given of the filling of the silo in 1888 , 
the crop of corn grown for silage in 1889, and analyses of the crops 
and silage for 1888 and 1889 by the station chemist, together with state- 
ments regarding the cost of storing silage* 
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The rilo it a simply constructed “ lean-to, w on tb© north side of the college cattle 
sheds, 3d feet long and 13 feet wide. Its average height above grouud is from 7 to 8 
feet, and it is excavated to an equal depth. There are two partitions. This gives 
three compartments or pits, each 12 feet square inside and about 15 feet deep. The 
westerly slope of the cattle shed roof is extended to cover all. The sides of the under- 
ground part have 8-inch retaining walls of brick. All the rest of the structure is of 
common rough lumber, except Ibc interior lining of the pits; this is of narrow, 
matched ceiling pine lumber, dressed and put on vertically, from top to bottom. 
Every piece of this lining was thoroughly coated with creosote oil before being put 
iu place. Tlie lining covers tbe interior faces of the brick walls, so that the silage 
may be in contact with wood, a non-conductor of heat, instead of brick. * * * 
The three divisions or pits have a storage capacity of a little more than 30 tons each 
of well-packed silage or over 90 tons in all. The total cost of the silo was $245, or 
about $2.63 per ton of capacity. This cost might have been red need at le&Bt $100 by 
omitting tbebiick walls of tbe pits and using a cheaper grade of lumber. As built, 
however, the silo is substantial aud will last for years. The experience of two sea- 
sons iu filling and one in empty iug has proved the structure quite satisfactory for its 
special purpose. 

This silo, although easily built and comparatively inexpensive, fulfills the essential 
requirements for a suitable pit for storing silage. First, it conforms to the exist- 
ing local conditions; in this case it is an addition or attachment to a set of cheap 
cattle sheds, rather than an independent structure. Next, it is conveniently arranged, 
easily filled aud emptied. Aud it has the needed strength to sustain all lateral 
pressure; it is air-tight, frost-proof, and sufficiently drained. * * * The crops 
used for silage in 1888, ami their maturity, were as follows: A strong growing, 
heavy-foliaged, semi-dent white corn, common to the vicinity, the kernels glazed; 
sorghum, with seed in the dough, the varieties being Chinese and Early Orange cane; 
and the sqja bean, pods formed but seeds not fully developed. [In 1889 the main 
crop growiffur silage was corn. That year it cost $04.40 to harvest and store 45 
tons of silage, or $1.43 per ton.] It was estimated that the tangled condition of the 
corn in the field fully doubled the labor of cutting and loading it, and bad the feed 
cutter been larger, the same engine and fuel could have doubled the quantity cut 
per day, although another cart would have boon needed in hauling. It is easy to 
see how these improvements might have reduced the cost of storing per ton to about $1. 
[In a note by the director it is stated that 30 tons and 15 hundred weight of silage 
were stored at the Houghton Farm in 1883, for $44, or $1.47 per ton.] For purposes 
of weighting, in 1889, heavy sticks of oak cord-wood were used and found conven- 
ient and effective. The experience of this station is iu favor of weighting moder- 
ately, as with brick iu 1888, and fire- wood the next year, both at the rate of 30 to 50 
pounds to the surface foot. 

The forage, garden (pp. 106-119). — A forage garden of about 1 acre was 
laid oat at the station in the spriugof 1889, in which grasses aud other 
forage plants are to be tested with reference to their introduction into 
Maryland. A list of the grasses, clovers, and other forage plants grown 
at the station in 1889 was printed iu Bulletin No. 5 of the station (See 
Experiment Station Record, Vol. I, p. 75). This article contains brief 
descriptions of these plants, with notes on their first seasou’s growth. 
There is also a brief account of an experiment with mixtures of grasses 
and clovers and of grasses and wheat. 

Variety test of oats (pp. 120-123). — A brief general record of the ex- 
periment, with tabulated notes on 32 varieties grown in 1889. 

Variety test of wheat (pp. 123, 124).— Forty varieties were sown lat? 
18447— No. 7 4 



in 1888, bat owing to unfavoia.-.t . ifcwu. impracti- 

cable to secure a fair record of the comparative yields of different vari- 
eties. This experiment 1ms been r> ■ 1 if- ' “‘i obtained 

from the crop of the previous year. 

Variety test of corn (pp. 124-120).— A brief general record of the ex- 
periment and tabulated notes on 10 varieties of pop-corn and 12 of 
dent corn. The crop was much injured by continued wet weather. 

Soil tests with fertilizers and corn (pp. 120-1.10).— The laud used for 
this experiment was nearly level and apparently uniform. ‘‘It was 
divided into plats 1 rod wide by 10 rods long, making one sixteenth 
of an acre. The twenty-two plats arranged side by side were sub- 
divided across their length, making sections ol one thirty-second of an 
acre. One series, or half of the sections, was planted with the variety 
Piasa Queen, a yellow dent sent out by the United States Department of 
Agriculture. The other, with Scott’s Improved, a fine white dent variety 
from the eastern shore of Maryland. These two varieties of corn had the 
same kind and amount of fertilizers on different sections of the same plat. 
Plats 1, 2, 3, 4, and 5 of section II were of a different quality of soil 
and were not included in the test. The plats were check rowed 3 feet 4 
inches apart, giving four rows to a plat and leaving a space of 6 feet 
bet ween ontside rows of contiguous plats.” Nitrate of soda, castor 
pomace, dried fish, Keystone phosphate, Orchilla guano, Mona Island 
guano, Thomas slag, cotton -seed hull ashes, sulphate of potash, marl, 
lime, land plaster, dried blood, dissolved bone-black, and muriate of 
potash were used singly, and the last four in different combinations. 
Four plats received no fertilizer. The corn was planted May 30. 
Germination and growth were uniformly good considering the season, 
and very little difference could be observed between the plats. The 
wet weather caused late planting and imperfect cultivation and suffi- 
ciently accounts for a generally poor crop. 

The amounts of the different fertilizers used and the yields of the 
several plats are given in a table. The best yield was with dried fish, 
being at the rate of 39 bushels of shelled corn per acre. Nitrogen alone 
in nitrate of soda or dried blood gave as good yields as when combined 
with phosphoric acid and potash. 

Rotation plats (pp. 130-132). — A brief acconut of the first year’s re- 
sults on six plats laid out in 1888, as stated in the First Annual Report 
of the station, for experiments with various crops in rotation. Each 
plat is divided into four sections, on which will be compared the effect 
of rotation of crops without fertilizers and with commercial fertilizers 
and stable manure alone aud in combination. 

“Seed Oerminator ” tests (p. 132). — A test made at the station with a 
powder advertised to aid the germination of seeds indicated that it was 
without value for the purpose. 

Reboot op machinist, E. H. Brinkley (pp. 133-136).— Brief re- 
ports on trials of a binder, grain drill, potato digger, transplanter, and 
three kinds of seed sowers. 
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Mbteobologioal records (pp. 138-147).— Tabulated data of tem- 
perature, rain-fall, and sunshine in 1889. 

The bobuulji field and losses in growing wheat, H. B. Al- 
vord, C. E. (pp. 148-156). — A brief account of the growing of sorghnm 
for the United States Department of Agriculture on a field of 10 acres 
in which 70 varieties were planted. 

In view of the oft-repeated statement that “ every farm should pro- 
duce bread for its own people,” an effort was made to grow wheat 
enough on the college farm in 1889 to produce 50 barrels of flour, the 
amount needed for a year’s supply at the college. In connection with 
this experiment the cost of threshing, selling, and milling wheat were 
estimated from the experience of the station with this crop. It was 
fonnd that the cost of threshing was about 11 cents per bushel. The 
expense of transportation aud commission of the middlemen (who 
were necessarily employed, since the miller refused to take the wheat 
directly from the producer) amounted to about 9 cents. The wheat 
thus sold should have made 50 barrels of flour aud paid the expenses of 
milling, but with the net proceeds of the wheat the station could buy 
only 27J barrels of flour even at wholesale rates. According to the 
rules of business in force in Mary land the farmer is compelled to “ pro- 
duce wheat enough for 2 barrels of flour iu order to provide his family 
with one.” 

Massachusetts State Station, Circular, November, 1890 (pp. 4). 

Analyses op commercial fertilizers and of manorial sub- 
stances sent on for examination.— This includes analyses of wood 
ashes, “fish chum” and 18 samples of commercial fertilizers, made iu 
connection with the execution of the Massachusetts fertilizer law, 

Massachusetts Hatch 8tation, Meteorological Bulletin Ho. 23, November, 

1890 (pp. 4). 

A daily and monthly summary of observations for November, 1890, 
made at the meteorological observatory of the station, iu charge of G. 
D. Warner, B. S. 

Michigan Station, Bulletin No. 67, October, 1890 (pp. 32). 

Fbuit testing at the South Hayen Substation, T. T. Lyon.— 
An introduction by L. B. Taft, M. S., horticulturist of the station, says : 
“ In the spring of 1888 the board of agriculture authorized an arrange- 
ment with T. T. Lyon by which the station secured a report upon the 
fruits growing on his extensive experimental plantation at Sonth Haven. 
The report was issued as Bulletin No. 55 [See Experiment Station Eee- 
ord, Vol. I, p. 228], and was so well received that at the urgent solic- 
itation of the fruit growers of the ‘fruit belt’ it was determined to place 
the work on a more permanent basis. The people of South Haven do- 



nated a tract of land adjoining that of President Lyon, and flttnre 
plantings of trial fruits will be made on it. As some time must elapse 
before results can be obtained from the station trees, the use of the 
Lyon tract was secured, and from the plants growing thereon the fol- 
lowing report was prepared by President Lyon, whose services we were 
fortunate enough to secure to carry on the work.” 

Strawberries,— Tabulated data for the season of 1890 are given for 91 
varieties, with descriptive notes on 3G of the most, productive varieties. 
For the test of 1891, 148 varieties were planted last May, one half of 
the plants of each variety being grown in hills and the other half in 
matted rows. 

Raspberries . — Tabulated data are given for 21 varieties of Rubusidwus 
and R. slrigosus and supposed hybrids from these, propagating by 
suckers, with descriptive notes on 11 of the most prominent varieties; 
and for 21 varieties of Rub us occidentals and supposed hybrids, root- 
ing from the tips of the canes, with descriptive notes on 13 of the 
more valuable varieties. In the first set the following varieties are 
recommended lor family use or for market: “Thompson, Tnrner, 
Uerstine, Golden Queen, Cnthbert ; with high culture and caieful win- 
ter protection, improved quality may be secured by adding the 
Briucklc. * * * Among blackcaps of established reputation a val- 
uable selection for a family garden would be Souliogan, Tyler, or Doo- 
little for early, followed by Hilborn (the genuine) and Nemaha with 
Shaffer for canning. For a market list Gregg may be substituted 
for Filborn.” 

Blackberries and dewbenies. — ' Tabulated data are given for 21 varie- 
ties of blackberries and 2 of dew- berries, with descriptive notes on 13 
of the more desirable varieties. “ A good succession for a family plan- 
tation is Imereti a (dew berry), Early Harvest, Kittatinny (with win- 
ter protection), Snyder, Taylor. For market, Early Harvest, Wilson 
or Wilson jr. (with winter protection). Snyder, Taylor.” 

Currants . — Tabulated data are given for 20 varieties. “The va- 
riation among currants is comparatively slight, whether as to quality, 
size, or productiveness. The. following varieties, which are briefly 
described, are recommended for home use: White Dutch, Ked Dutch, 
Victoria, and Lee. For commercial plantations, “Cherry Versaillaise 
or Fay will, either ot them, yield good returns of large-sized, attractive 
looking fruit, with possibly slight, undetermined differences of yield. 
As in the case of home plantations, the Victoria, on account of its com- 
parative exemption from the depredations of the borer, will be found 
more profitable in infested localities.” Wide differences have been 
found in the results from plants disseminated under the name of Cran- 
dall, and the value of this variety is yet undetermined. 

Gooseberries . — Tabulated data are given for 12 varieties. Sough- 
ton, Smith, and Downing are briefly described and are recommended for 
family or market purposes. “ Industry is au imported variety of Rubui 
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grossularia, which has been considerably disseminated, as being less 
liable to mildew than others of its species, bat several seasons’ experi- 
ence with it at this place fail to warrant such claim.” 

Cherries. — “ Of this fruit the Mazzanl varieties succeed so imperfectly 
in Michigan that only a comparatively limited number of these varie- 
ties have been planted. Selections for this purpose have been more 
largely made of Dukes and Morellos, among them being several of the 
comparatively recent and supposed hardy varieties imported by Professor 
J. L. Budd, of Iowa, from Northeastern Europe, several of which are 
apparently identical in habit of growth with the Morellos. Others are 
designated as belonging to families, among which arc Griottes, Ostheims, 
and others rarely planted in this country; some of them correspond in 
habit of growth with the Moi olios, while others show the Duke habit, 
or are possibly intermediate in this particular.” Forty-three varieties 
of cherries are now growing at this substation, of which a considerable 
number were planted in the spring of 1890. Tabulated data are given 
for 22 varieties, with brief descriptive notes on 15 of the more valuable 
varieties. 

Mulberries . — “Although the mulberry is indigenous in Michigan, it 
has rarely been planted for economical purposes until within recent 
years.” Downing, Dicks, New American, liusaian, and Teas’s Weep- 
ing, are varieties on trial at this substation. 

Nertrice or June berrics.— Two dwarf varieties, Common Dwarf and 
Success, are on trial and are briefly described. 

Peaches. — Thirty-seven varieties were planted in 1888, and sixty-five 
in 181)0. 

Grapes „ — Foitj -three varieties were planted in 1888, 48 in 1889, and 
40 in 1890. Tabulated data arc given for 59 varieties .yielding fruit in 
1890. 

From tbo experience and observation of lbi* as well as of previous years, the fol- 
lowing listsftre suggested for the consideration of planter* of tins fruit. To those who 
prize high quality, even with the penalty of somewhat diminished returns, and are 
willing to devote the needful care and labor, the following mas be expected to yield 
satisfactory results: Jessica, Lady, Early Victor, Delaware, llrighiou, and Empire 
State; and on suitable soils, and when the season will Milliee to mature them, Ioua 
and Excelsior. For planters who require varieties which will itiamiy “ lake care of 
themselves” and still yield at least some returns, c\eu though of lower quality : Lady, 
Moore’s Early, Worden, Hayes, and Niagara, with Isabella when the season will suffice 
to ripen it. For the maiket giowor who wishes to work for customers who value 
quality and are able and willing to pay for it; Early Victoi, Delaware, Brighton, 
Ulster. For growers for average city or village customers who generally “buy by 
the eye”: Moore’s Early, Worden, Concord, Niagara. 

Plums. — Seventeen varieties were planted in 1888, and 59 in 1889, 
including 85 varieties of Prunus domestica (the garden or European 
species), 18 of P. americana (the native wild plain of the North), 7 of 2’. 
chioma (the native plain of the Southwest), 15 of the recently iutro- 
duced Japanese species, aud Pissard (an alleged variety of the cherry 
plum). 
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So large and varied a collection has been gathered, with the purpose to supply the 
means of observing their comparative ability to resist the various maladies to which, 
in our climate, both tree and fruit have proved liable, with the hope to discover 
among them varieties, or possibly speoies, adapted to profitable cultivation here, 
where the cultivation of this fruit has for many years been practically abandoned. 
Another, though iuciilental, object has been to provide a collection upon which the 
varying results of the use of insecticides and fungicides, as well as other appliance^ 
npon the several species and varieties can be satisfactorily observed and compared. 

Pears,— Twenty-four varieties were planted in 1888, 12 in 1889, and 
U in 1890. 

Planters desiring a succession of this fruit of high quality, and willing to secure it 
by means of intelligent and careful treatment, will find the following list of varieties 
adapted to such purpose. The varieties are named, as nearly as practicable, in the 
order of their ripening: Summer Doyenne, Giffard, Bloodgood, Tyson, Rost lexer, 
Clapp’s Favorite, Howell, Bose, Anjou, Winter Nelis, and Dana’s Hovey ; and Pound, if 
a variety is desired especially for culinary uses. 

For the average of small planters the following will afford a partial succession of 
vigorous and productive varieties of fair quality : Summer Doyenne, Clapp’s Favor- 
ite, Bartlett, Sheldon, Howell, Onondaga, Anjou, Lawrence. 

Market list, affording a succession: Summer Doyenne, Tyson, Sterling, Clapp's 
Favorite, Bartlett, Howell, Onondaga, Bose, Anjou, Lawrence. 

Apples. — Fifty-six varieties were planted in 1888, 4 iu 1889, and 54 
in 1890. 

Quinces.— Four varieties were planted in 1888 and 3 in 1890. 

Chestnuts.— The following varieties have been planted : Hathaway, 
Japan, Japan Sweet, Paragon, and Spanish. 

Walnuts. — The Madeira, Praeparturieus (a dwarf variety), and Japan 
have been planted. 

Seedling pecan plants and seed of the chinquapin have also been 
planted. 

Asparagus and rhubarb . — Six alleged varieties of the former and 6 
varieties of the latter have been planted. 

Michigan Station, Bulletin Mo. 68, October, 1890 (pp. 17)* 

The jack-pine plains; silage; milk and fertilizer analy- 
ses, B. 0. Kedzie, M. D. — -this bulletin contains the annual report of 
the chemical department of the statiou. 

Commercial fertilizers.— The chemical department of the station ]bas 
been charged by the State board of agriculture with the duty of mak- 
ing the analyses of commercial fertilizers required by the State law. 

Iu carrying out the provisions of this law, aud compelling all manufacturers and 
dealers to comply with its provisions, something has been accomplished toward ex- 
cluding from the markets or stopping the sale of fertilizers of little commercial value. 
The quality of some commercial fertilizers has been raised. In both these ways the 
fhrmer has been benefited, and the State saved from loss. 

In the inspection and licensing of these fertilizers, no guarantee is given of the 
value of any of them. The manufacturer makes his own standard, and the station 
only seeks to make him keep his goods up to his own standard. The license does not 
warrant the quality of the fertilizer, hut shows that the manufacturer has paid Ms 
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license Use, deposited a sample of his goods made, and a sworn statement of the com- 
position of the same with regard to the three most valuable elements in manures. 
The results of the analyses made in 1890 are reported in Bulletin No. 64 of this sta- 
tion [See Experiment Station Record, Vol. II, p. £17] 

The jack-pine plain 8 . — The experiments on the sandy soils of these 
plains, to which reference has been made in the Annual Report of the 
station for 1888 (See Experiment Station Bulletin No. 2, p. 04), and Bul- 
letin No. 54 (See Experiment Station Record, Vol. I, p. 228) have been 
continued in 1890. This report contains au account of those made at the 
experimental farm at Grayling. Lists are given of the crops grown in 
rotation daring the past 3 years on the different experimental plats. 

The only manures used hi these experiments (with the exception of sugar-beets) 
were marl, gypsum, and common salt. The effort has been made to enrich these soils 
by green manuring — the plowing under of the crops raised on these lands — with the 
aid of cheap fertilizers, which any person could obtain without any large outlay. To 
unlock the reserve materials in the soil and bring them into active service, and to 
draw upon the atmospheric supplies of plant food, have been prime objects sought iu 
these experiments. At the same time cheap forms of mineral food for plants have 
been brought into use. The marl has produced marked benefits wherever used. 
The gypsum has also been beneficial in most cases, while salt has shown little or no 
benefit. 

Out- worms, the flea beetle, and other insects did considerable damage. 
The experience of 1890 tends to modify the opinions expressed in the 
report of 1889 regarding various plauts used in these experiments. 
Alfalfa was badly winter killed, and buckwheat and Bokhara clover 
have been discarded. Spurry, vetch, Held peas, and red, alsike and 
white clover have giveu results which are promising. 

Spurry still holds its high rai.k, and the crop is rapidly apt ending in this region. 
With many farmers it yields a large amount of forage, and they find it a profitable 
crop to feed stock. The wonderful seed production gives it a good foothold in soils 
when once sown. The introduction of this crop is a permanent benefit to the jack- 
pine belt. # * # 

Field peas are full of promise. The ability to withstand frost, to take up largo 
supplies of food from the atmosphere, aud to penetrate the soil deeply by its far- 
reaching roots, fit it for growth on these Northern plains. After a crop of vetches or 
spurry a good crop was secured. A plat of peas on the south field was plowed under 
aud the ground sowed to clover and timothy, giving the most promising plat of 
meadow sward on the field. A plat of peas in the north field was plowed under ami 
the ground sowed with a mixture of timothy and redtop, from which good results 
are hoped for. 

Of the grasses, timothy by itself does not form a smooth and satisfactory sward. 
Combined with other grasses better results may be secured. The usual combination 
of timothy and clover has given a promising sward on two plats. The combination 
of timothy and redtop is now on trial. The perennial rye grass and tall meadow oat 
grass appear to form a better sward thau any single grasses. The tall fescue is valu- 
able. * * * 

[Five varieties of sugar-beets were grown. The crop was poorly managed and the 
beets were small. The percentages of sugar as determined by analyses were rela- 
tively high, ranging from 14 7 to 16.6.] 

The changes in the soil as the result of three years cultivation are manifest to every 
observer. In place of the open aud porous soil, iu which the foot would sink as in an 
ash heap, a. firm seed bed has been secured; the color of the soil has perceptibly 
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changed with the increase of vegetable mold by plowing under successive crops, 
and the power to retain moisture is greater. Whether its capillary power is increased 
and the ability to draw upon the permanent store of ground water found In the soil 
at the water level remains to be determined. It is probable that suitable cultivation 
and care of the soil may increase its power to withstand drought, both by increasing 
its ability to hold the water that comes in the rain, and by augmenting capillarity, 
enable it to draw upon the ground water. Some investigations on soil physics, espe- 
cially as related to soil water, are already planned for the coming season. 

Conclusions.— (1) Tho problem of the plains is a complex one, involving considera- 
tions of climate, as well as constitut ion of soil. 

(2) The problem is not yet solved. 

(3) It is worthy of further efforts at its solution— patient, conscientious, and thor- 
ough work to find the truth. 

Silage vs. dry fodder, from corn cut at different periods of growth . — “In 
order to determine quantitative results in the silo, and the value of 
silage made from corn stalks at different periods of growth, as well as 
the relative value of stalks and silage at the same period of growth, the 
investigation reported in this bulletin was carried on in August and 
September, 1889, and extended into the winter of 1890. 77 Hathaway, a 
variety of dent corn, was grown on the college farm in 1880. 

The first cutting was August. 10, when tho corn was fully tasseled, the oars had set, 
and the silk was appearing on tho ears. Tho subsequent cuttings were made at in- 
tervals of about a week, the last cutting September 14th, when the corn was ripe. 

Two square rods were measured off' for each entting, the stalks immediately 
weighed, cut into half- inch lengths l»y a feed cutter, a part placed in an oak cask used 
for a silo, a tight-fitting head placed on the top and forced down by a strong screw 
and securely fastened ; the balance rapidly dried by steam heat and reserved for 
analysis. Knowing the weight of the stalks for a given area at the time of cutting, 
aud finding the percent of dry matter at each cutting, it was easy to calculate the 
amount of dry matter to the acre at each cutting. 

The seven casks of silage were kept in a cool cellar till February, 1890, when the 
amount of dry matter was determined and a complete analysis made of the silage. A 
considerable amount of water was poured off from the top of cask No. 1 a short time 
after the material was placed in the cask, and a less amount from cask No. 2. Some 
anomalies exhibited in the analysis of the silage, particularly in regard to the amount 
of ash, may be explained by the disturbing influence of the juice poured oft'. 

A table gives for each cutting the amount of green and dry matter in 
the corn before ensiling, the per cent of free acid and amount of dry mat- 
ter in the silage, and notes on the condition of the corn at the time of 
cutting and on the weather. 

From this table it appears that while the weight of green stalks docs not vary 
widely, the amount of dry matter increases steadily from 2,672 pounds per acre Au- 
gust 10, to 4,536 pounds September 14, nearly doubling in five weeks. * * * The 
percentage of dry matter in the silage steadily increases from the first cutting, 10 per 
cent August 10, to nearly 30 per cent September 14. 

The estimated amount of dry matter in the silage from 1 acre shows a steady in- 
crease from 1,92 > pounds to 4,411 pounds ; the loss of dry matter by ensiling passes 
from 752 pounds per acre to 125 pounds. The amount of acid falls from 1.26 percent 
in No. 1 to 0*70 per cent in No. 7 — a decrease of nearly one half. This shows clearly 
the loss occasioned by using succulent and immature corn for silage, and the ad- 
vantage of using corn that is nearly ripe. [Another table gives the results of chem- 
ical analysis of the coru before ensiling and of the silage, for each cutting*] 
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Th© mix In corn and in the silage shows a steady decrease with the increased age of 
the plant, as we would naturally expect. The crude fiber is quite uniform in the 
corn stalks, but in the silage there is a steady decrease from 29.41 per cent to 22.98, 
showing that with the ripened stalks in the silo a larger amount of the crude fiber is 
made digestible aud assimilable by the animal. The ether extract is increased nearly 
75 per cent in the silo. * * * The changes in the percent of nitrogen-free extract 
seem small. But when we take into account the large increase of solid matter as 
growth proceeds we see the significance of these changes. Thus the 49.04 per cent of 
the nitrogen -free matter in the first cutting of com represents only 1,310 pounds to 
the acre, while the 57.02 at the last cutting represents 2,570 pounds; in the silo the 
45.68 per oentof the nitrogen-free matter of the first cutting represents only 876 
pounds, while the 58.65 per cent of the seventh cutting represents 2,587 pounds of 
carbohydrates. 

In the nitrogenous constituents there is a falling off in the per cent, bnt an actual 
increase for the whole product. Thus the 11.43 per cent of albumen in the first cut- 
ting of the corn represents only 295 pounds of albumen per acre, while the 8.62 per 
cent of the seventh cutting represents 391 pounds per acre. In the silage there are 
125 pounds of albumen per acre in the first cutting, and 322 pounds in the seventh 
cutting. There is an apparent loss of albumen in the silo, a portion being converted 
into amides, which are inferior to the albuminoids in feeding value. 

Analyses of milk of different breeds . — In the spring of 1890 ail experi- 
ment was begun at the station to test the milk-producing qualities of 
different breeds. 

The plan required the use of two young cows from each of four representative 
breeds, of the same age, and whoso pedigree and method of feeding were well known ; 
the cows during the time of experiment to be fed according to a definite plan, and a 
record kept of the kind aud quantity of food consumed; a daily record of the amount 
of milk given by each cow; a careful chemical analysis of the milk from each cow 
two or throe times a week; churning the milk from each cow two or three times a 
week to determine the churmibility of the milk, to estimate the amount and quality 
of the butter made; the analysis of this butter and of the buttermilk to determine 
the completeness with which churning will separate the milk fats by comparison with 
the fats found in the whole milk— thus affording the data for determining the rela- 
tive value of representative breeds for the dairy and cheese factory. 

It seemed to tho.se departments that such an investigation carried through an en- 
tire season, with two cows of each breed to “eliminate the personal equation,” when 
the history of the cows was known aud their food made a matter of record, would 
afford a basis for a safe estimate of the relative value of these breeds as milk pro- 
ducers. Only three pairs of cows furnished milk for this investigation and these did 
not all come to milk at the same time. 

The plan proposed was only partially carried oat and the experiment 
was discontinued August 22. The method of gathering samples of 
milk for analysis and the method of analysis used are described. The 
results of analyses of milk made at different dates from April 16 to 
August 22 are stated in detail and summarized in tables. The average 
composition of the milk of the two cows of each breed is given as fol- 
lows; 



Jersey s. 

Ayrshire*. 

Holst ring. 

Total anUdo 

Per cent 
13. 85 
5.51 
a 53 
86.15 

Per oent 
12. 04 
3.68 
8.35 
87.80 

Per cent 
11.22 
3.33 
7.80 
88.78 

Bp|t«r fit 

8olitU nut 

Water 
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A Michigan law declares that milk containing u less than 12 J per cent 
of solids or less than 3 per cent of fat shall be deemed adulterated.” Both 
the Ayrshire and Holstein milk fell below the required standard as re- 
gards amount of total solids, though above the standard so for as &t is 
concerned. 

Michigan Station, Bulletin Bo. 69, November, 1890 (pp. Iff). 

Feeding steees of different bkeeds, E. Davenpobt, M. S.— 
The experiment here reported is similar to one reported in Bulletin No. 
44 of this station (See Experiment Station liecord, Yol. I, p. 84). t The 
object of both of these experiments was to determine, as far as pos- 
sible, “whether or not, properly speaking, there are such things as breed 
differences, aside from form, color, etc., and if so, what are their charac- 
ter and extent? Are they sufficient to distinguish one breed above 
another?” 

As nearly typical specimens as it was possible to secure of live breeds 
— Galloway, Holstein, Hereford, Shorthorn, and Devon — were used. 
The animals “were all purely bred, and were such as were furnished by 
breeders of the several breeds.” There were originally two of each 
breed, but owing to accidental circumstances one Shorthorn and one 
Devon were dropped. The feeding stuffs were at all times the same for 
all the animals, but the amount fed was regnlated by the individual 
appetites. The grain consisted of corn and oats (either whole or ground), 
bran, and “ oil meal j ” the coarse fodder was mostly mixed hay (timo- 
thy aud clover), with roots, corn silage, cut grass, fodder corn, and some 
pasturage. “ The influence of different kinds of feeding stuffs has not 
entered into this experiment.” The record of the feeding extends from 
March 10, 1889, to September 5, 1890, eighteen months. “All of the 
animals led well and were healthy and vigorous during the entire ex- 
periment.” They were all slaughtered at the end of the trial. Tables 
record for each animal the amounts of each kind of feed consumed, 
gain in live weight by months, and the dressed weight, shrinkage, 
weights of fore and hind quarters, hide, tallow, intestines and paunch, 
head, feet, tail, liver, lungs and heart when slaughtered. Some of the 
more important data are summarized in the following statement: 
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Amount* of food oonsumed per animal , live and dressed weights, and weights of parts. 


4 nimsU . 


Galloway* 

Jumbo...* 

Colby 

Holateiu : 
Walton... 
Nick ... 
Heieford; 
Milton ... 
Hoy ...... 

Sbortli orn : 

Barrington 
Devon : 

Disco 



The cost of feed for each animal is nofc calculated. The reports of 
several persons who tested the meat were unanimous in ascribing the 
best flavor to that of the 1) von, which was the youngest animal of all, 
that of the Galloway, Holstein, Hereford, and Shorthorn following in 
the order named. 

The results of this experiment seem strongly to confirm the following : 

(1 ) The amount of footl consumed i.s no index of the amount of yam it will prodace, 
that is, of its profitable use and conversion into meat, 

(*<$) Neither is the total gain secured, nor the rate of gain a Bure guide to the eco- 
nomical use of food by the animal. 

01) Large gains are not. necessarily economical ones nor medium ones necessarily 
costly. 

(4) Age is the all-con trolling circumstance that decides the rate of gain. The 
ration necessary to sustain the gam increases with age iu about the same proportion 
as the weight of the animal, hut the gaiu remains absolutely about the same. 

(5) “Baby beef” is not inconsistent with high quality. 

( 6 ) Nervousness is nofc necessarily a sign of a bad feeder. 

(7) Great development in size is not a necessary condition to profitable feeding nor 
to qnality. 

( 8 ) The “type” of an animal has much to do with his ability to use food to good 
advantage in the production of meat. In this sense there is a distinction aud a dif- 
ference between the breeds for beef purposes. 

(9) Those nearest the “dairy type” made less gain to the food consumed, and it 
consisted more largely of fat on aud about the internal organs. This type was also 
characterized by coarser extremities, a longer, fatter rib, more shrinkage of meat iu 
cooling, and a higher percentage of cheap parts. 

The author further adds that — 

As between the beef breeds, I think no one can here suggest marked differences 
that oan not be sufficiently explained on other grounds. As in all experiments of 
this kind, greater differences are noticeable within the breeds than between them. 
The two Herefords are in this experiment nearly at extremes in everything but type, 
and in that respect as far apart as is allowable among Herefords. Aside from the 
Holsteins, no two animals of the lot differed more than did the two Herefords. Very 
close upon them came the two Galloways, with marked differences in build. 
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Knowing these animals as I did, I think l may safely say that as they, irrespective 
of breed, approached a certain stocky, blocky form, that we designate as the meat 
type,” in the same degree they proved good feeders and economical cousnniers of food 
within a reasonable age. On the other hand, as they approached the coarser or more 
loosely built organization, * * * in about the same proportions were they less 
profitable consumers of food for meat purposes and turned oat a loss desirable carcass 
for the block. If this bo true, a* I believe it. is, it is a question of type rather than 
of breed, and that breed that affords the largest proportion in members of this type 
is, all things considered, the best. 


Mississippi Station, Bulletin Ho. 13, September 25, 1890 (pp. 8). 

Feeding foe milk and butter, B. R. Lloyd, M. S.— “ On No- 
vember 24, 1889, sixty cows were pat into the station barn for the pur- 
pose of making a series of tests to determine the most economical food 
for the production of milk and butter. The herd was divided into six 
lots containing ten cows each, of which seven were common ‘ natives 7 
purchased in the immediate neighborhood, two were low-grade Jerseys, 
and one a grade Devon belonging to the college.” Of the six lots, two 
were fed cotton seed, two cotton seed meal, and two corn meal ; the coarse 
fodders for each two lots receiving the same grain, being in the one case 
Bermuda hay, and iu the other u mixed hay ” consisting of about three- 
fourths Japan clover (Lesjjedeza striata ). “ For some time previous to 
beginning the tests the cows had been kept in an ordinary pasture, and 
each had been fed 5 pounds of cotton seed meal daily.” 

The trial lasted for twelve weeks. During this time each cow had all 
the hav she would eat (about 10 pounds daily) and the following grain 
rations per cow daily : lots 1 and 2, 12 pounds of cotton seed, though 
“ it was found that few of them would eat so much j” lots 3 and 4, 7 to 
10 pounds of cotton-seed meal, and lots 5 and 0, 10 pounds of corn 
meal. 

The food for each lot was weighed separately morning and evening, and all waste 
reweiglied in the morning; and the cows charged with the amount actually eaten. 

The milk from each cow was weighed separately at each milking, and samples 
the milk were taken for testing on Wednesday morning and evening of each week. 
In taking these samples the milk of each lot was thoroughly mixed, and 1 liter 
(about a quart) taken for the test. These samples were kept at a temperature of 
65° Fah. until ripened, when they were churned and the total butter yield estimated 
from tbe yields of the samples. 

In estimating the cost of the milk and butter produced the “ mixed 
hay” was valued at 9)7 per ton, Bermuda hay at $10, cottonseed at $9, 
cotton-seed meal at $20, and corn ineal at $20.85, and no account was 
taken of the value of the manure. The first week was regarded as a 
preliminary period. The results of the butter tests made in the seventh 
week are believed to be incorrect and are not included in the record of 
the trial. Tbe detailed results of the trial are tabulated. 

The following statement summarizes those for the ten weeks, for whihh 
the data are complete, the grain rations stated being the averages Of 
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the amounts fed to each cow of the several lots, per day, daring the whole 
experiment. 

Amount of milk and butter produced, and eoit of feed per pound of butter. 



Cost of 
feed con* 
emued 
per lot. 

Amount 
of milk 
produced 
per lot. 

] 

i 

Amount 
of morn- 
ing's milk 
required 
to pro 
duco 1 
pound of 
butter. 

i 

Amount 
of even- 
ing's tuilk 
required 
to pro- 
duce 1 
pound of 
butter. 

Butter. 

Feed. 

Amount 
produced 
per lot j 

Cost 

per 

pound. 



Pounds. 

Pounds. 

Pounds. 

Pounds. 

Cents . 

Lot 1, 8.6 pound Root ton seed and Bermuda 

$56. 45 






ln»v * — 

5,773.4 

18.1 

13.5 

359 46 

15.70 

Lot -.6 8 pounds cot ton »ned and mixed hay . 

52. 01 

5, 519. 5 

18.2 

13.8 

339.46 

15. 62 

Lot It. 0.7 poundR cotton weed meal and Bor 







miida bay 

112.32 

7,597.4 

20.3 

15.2 

418.50 

26.83 

Lot 4. 9.9 pounds cottonseed meal Ritd 






mi sod bay 


6, 940. 0 

18.7 

14 1 

WEF1 

23.02 

Lor 5, 9 0 pound* corn meal aud Bermuda 






bay 

110.66 

6, 161. 2 

22.5 

19.1 

297. 66 

37.31 

Lot 6, 6.7 pounds corn meal and mixed bay. 

94. 71 

5, 814.9 

24.2 

18.3 

280. 20 

33. 65 


‘♦From the work so far accomplished it appears: 

“(1) That for the production of milk a ration composed of Lespedeza 
(Japan clover] hay and cotton seed is the most economical. 

“ (2) That cotton seed is more economical than cotton-seed meal as a 
grain ration. 

“(3) That Lespedeza [Japan clover] hay is more economical than Ber- 
muda hay. 

“(4) That corn meal is too expensive for use in this State. 

“(5) That the ration which will produce milk at the least cost is also 
the most economical ration for butter, if no consideration be given to 
the quality of the latter.” 

Effect of time of milking and number of hours between 
MILKINGS ON THE BUTTER CONTENT OF MILK, E. R. LLOYD, M. S. — 
“A very constant difference was observed in the butter content of the 
milk from the morning and evening milkings. • * * In a further 
study of this matter two cows were used during August and September, 
1890, in making a series of special tests of the effect of time of day of 
milkings and number of hours between milkings. During the first week 
they were milked at 7 a. m. and at 6 p. m., during the second week at 
6 a. m. and 7 p. in., and during the third week at 6 a. m. aud 6 p. m. 
• • • Although the results show considerable irregularity, they seem 
to indicate that day and night influence the amount of butter fat much 
more than does the number of hours between milkings.” 

Missouri Station, Bulletin Ho. 12, June, 1890 (pp. 16). 

Blackleg, P. Paquin, M. D., Y. S, (illustrated) —This disease is 
stated to be the cause of the death of many thousand calves and 
young cattle in Missouri every year, though the total annual losses 
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are not known. It is described as a disease dne to parasitic bacteria 
(or germs), which exist in certain localities, particularly iu low or rich 
grass lands. These organisms when introduced into the bodies of 
young cattle grow principally in the connective tissne (between the 
skin and the flesh) and iu the muscles, causing dark, bloody, gaseous 
turn ore. Other characteristic symptoms of the disease are fever and 
lameness. The duration of the disease varies from a few hours to a 
few days, making medicinal treatment difficult even if curative reme- 
dies were known. The disease may, however, be prevented by inocu- 
lation with the modified virus of blackleg, according to the method 
discovered by Arloing, Thomas, and Coruevin, aud extensively prac- 
ticed in Europe. 

It is advised to have the animal inoculated twice, allowing about a 
week to elapse between the operations. During an outbreak of the 
disease only the animals showing signs of the disease should be inocu. 
lated. On farms where blackleg occurs more or less regularly all 
young animals should be inoculated at five or six months of age. 

The bulletin also makes suggestions as to treatment where the dis- 
ease breaks out unexpectedly in new places. Experiments in trans- 
mitting the malady to cattle, sheep, and rabbits by direct inoculation of 
the germs, are described in detail. The differences between blackleg 
and cbarbon (anthrax) are stated and illustrated by figures of the 
germs of both diseases. The bulletin also contains a tabular sum- 
mary of tests made by the station in 188i> in which eiglity-two head of 
cattle were inoculated. Only one of these animals died and that one 
was suffering from blackleg when inocnlated. 


Hew York State Station, Bulletin Ho. 23 (Hew Series), September, 1880 (pp.29). 

Comparative test of cows, P. Collier, Ph. D. (pp. 297-323).— 
This contains tabulated data on a trial with four cows made to “test 
their relative merits as milk and butter producers under like condi- 
tions ; ” a short trial with two cows to compare the effects of feeding 
dry feed, and the same moistened ; and the milk record of two cows 
during two weeks on a ration consisting of corn stover, sugar beets, 
and grain. The trials were not conclusive, aud were of such a nature 
as to allow of no deductions of general interest. 

Loss IN KEEPING- MANURE, P. COLLIER, PH. D. (pp. 323-325).— To 
observe the loss which takes place in the amount of fertilizing ingred- 
ients by weathering, one half cord of fresh manure from a cow stable 
and one half cord of “ old compost, of which muck was the leading in- 
gredient,” were each weighed, sampled for analysis, and piled sepa- 
rately in close, conical heaps, January 4, 1889. “The season of 1889 in 
this locality was exceptionally cloudy and wet * * Both piles were 
reweighed April 13, returned to the same place, and carefully piled as 
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before. This was equal to a complete forking over, the piles having 
been handled twice with a fork in the operation.” January 21, 1890, 
both piles were weighed, measured, and samples analyzed. The ma- 
nure had lost, during the year, about 60 per cent and the compost about 
30 per cent of its weight. Analyses of both the manure and the com- 
post at the beginning and end of the year are given, together with a 
calculation of the total amounts of valuable fertilizing ingredients in 
the same. 

“ These figures show a loss from the weathering iu every particular 
except the phosphoric acid, of which a somewhat larger amount was 
obtained trom the later analysis, but the apparent gain is so small that 
it could easily have occurred within duplicate determinations on so 
small an amount.” 

Allowing 17 cents per pound for nitrogen, 4 cents for potash, and 7 
cents for phosphoric acid, the loss amounted to $1 ,25 for one half cord 
of manure, aud 59 cents for one half cord of the compost. 


New York 8tate Station, Bulletin No. 24 (New Series), October, 1890 (pp. 20). 

Experiments with strawberries (pp. 327-346, illustrated).-— In 
view of the relatively large yield of strawberries and tbeir profitable- 
ness, the farmers of New York are advised to give more attention to 
their production. Brief directions for the cultivation of strawberries 
are given in this article. 

There has been considerable work done at this station within the past 3 years in 
crossing varieties and making frnit selections. Of 1,000 seedlings fruited in the sea- 
sons of 1888 and 1889, but 20 were saved as showing any indication of being of value. 
Of these 20, 15 have been discarded this season. Of 700 seedlings fruiting this year 
for the first time, less than 50 have been noted as good enough to give one more year’s 
trial. This shows bow very seldom it is that seedlings, even when crosses, give re- 
sults commensurate with the time anil bother of raisiug them. This last winter there 
has been a large amount of work done in the greenhouse in the way of systematic 
crossing of varieties, or, in other words, breeding for a purpose. When the pollenized 
plants perfected their fruits many of them gave fruits so utterly unlike the fruits of 
either of the parents that, with the special idea of studying the potency of the pollen 
of different varieties, drawings of several were made, some of which are incorporated 
in this bulletin. So much lias been said agniust the theory of the influence of pollen 
showing on the first fruits that the pollcnized plants bear that these plates will be of 
interest to those who are endeavoring to solve this question. 

The 8 crossed varieties illustrated in plates are briefly described. ( 
Brief descriptive notes are also given for 103 varieties of strawberries j 
grown at tbe station, with a list of the 20 most productive varieties ' 
grown in matted and in stool rows. The dates of first bloom aud first 
ripe frnit and tbe length of the picking seasou are stated for 15 early 
and 15 late varieties. The extent of the injury by leaf blight as ob- 
served during five years (1886-90) is given for 77 varieties. There are 
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also brief descriptive notes for the season of 1890 on 44 varieties grown 
at Pulaski, New York, and on 11 varieties grown at Rochester, New 
York. 

New York State Station, Bulletin No. 95 (New Series), November, 1890 (pp. 89). 

The New York State fertilizer control and fertilizer 
analyses. — “This is the first of a series of bulletins treating of fer* 
tiiizers, to be issued by the statiou for the benefit of the farmers of 
New York State.” This number, which “ is iutended mainly as an in- 
troduction to the series,” contains a statement of the plan of proposed 
fertilizer bulletins, the text and object of the New York fertilizer law, 
information regarding the organization of the work, method of sampling 
and laboratory methods, and analyses of 29 samples of commercial 
fertilizers collected by ageuts of the station duriug the fall of 1890. 

New Tork Cornell Station, Bulletin No. 21, October, 1890 (pp. 12). 

Notes on tomatoes, L. H. Bailey, M. S., and W. M. Mdnson, B. 
S. (pp. 75-86, illustrated). — This includes brief reports on experiments 
with reference to the effects of breeding, heavy fertilizing, early and 
late setting, seeds vs. cuttings, trimming, and double flowers as produc- 
ing irregular fruits, together with notes ou the yield of tomatoes in 
1890 and on varieties tested at the station. 

Effects of breeding . — The value of careful and systematic selection of 
stock has been clearly shown in the experiments with tomatoes con- 
ducted for five years at the station. “Unusual care was exercised in 
the selection of stock seed in 1889, and in the case of the Ignotum care- 
ful breeding has been practiced for several seasons. Our whole trial 
ground may be said to have been planted with pedigree seed this year, 
for the stock was obtained from our own selections of 1889, from special 
stock contributed by the introducers of standard varieties and from 
the originators of the new and untried sorts. As a result our plantation 
was the most uniform which we have ever seen, with remarkably regu- 
lar and handsome fruits.” 

In making selections greater value has invariably been attached to 
the character of the stock plant than to individual fruits. For example, 
two lots of Yolunteer tomatoes were grown this year under like condi- 
tions. One lot was from commercial seeds and the other from seeds of 
a small and inferior fruit taken from a plant having mostly large fruits. 
The first lot yielded 0.7 pounds per plant, with an average weight 
per fruit of 5.3 ounces; the second lot yielded 8.8 pounds per plant, 
with an average weight per fruit of 7.3 ounces. Similar results were 
obtained with the Mikado. 

Effect of heavy fertilizing .— The experiments of last year, reported in 
Bulletin No. 10 of the station (See Experiment Station Record, Vol. I, 
p. 276), “show that the common notion that heavy manuring lea- 
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seas productiveness of the tomato is oi>en to doubt. Excessively 
manured soil gave uearly twice heavier yields thau unfertilized soil, 
and a third heavier than nitrate of soda treatment. The test was re- 
peated this year upon the same areas.” Muriate of potash, nitrate 
of soda, stable manure iu excessive quantities on rich garden soil, and 
stable manure liberally applied to ordinary garden loam, were compared 
with each other and with no manure. The results with the stable ma- 
nure were very much the best and confirmed those of last year. 

It is extremely ilonbtful, however, if this very heavy manuring pays its cost, 
especially in gross productiveness ; but it is woith while to observe that, the individual 
fruits ou the heavily manured plats averaged more than a half heavier than those 
on liberally manured garden soil. If tomatoes are profitable in proportion to their 
size and weight it would appear that the heavy manuring in this case might be 
commercially profitable. The results obtained with liberal manuring uuder commer- 
cial conditions, as compared with the figures obtained from no fertilizing and from 
nitrate and potash treatments, certainly show that good stable manure in abnndance 
can be used profitably. 

Tlio application of stable manure in large quantity to clay land did 
not secure a profitable crop. This, however, is not attributed to the 
manure but to the unfitness of such land for tomatoes. 

Early and late setting . — “ Trials last year showed that early sowing in 
the North results in increased profitable productiveness.” This year 
the comparative value of early and late setting out of doors has been 
tested with two lots of Ignotum plants. One lot was set out of doors 
May 11 during a cold rain, w hich was followed by cold and dark weather 
for several days. For about three weeks the plants made no growth. 
The other lot was set out June 12, when the weather w r as warm and 
settled. “The first ripe fruit w as picked from each row the same day, 
August 5. But the late-set plants did not come into full bearing until 
a month later, while the others bore steadily from the first picking.” 
One hundred and forty pounds of fruit were obtained from twelve of 
the early-set plants and only 30 pounds from the same number of late- 
set plants. 

Seeds vs, enttmjs . — “ It is frequently said that plants grown from cut- 
tings are superior in earliness and sometimes iu productiveness to those 
growrn from seeds, and some growers carry over a few stock plants of 
tomatoes iu a greenhouse or conservatory for the purpose of securing 
spring cuttings.” The results from cuttings of Ignotum, Lori I lard, and 
Sunrise tomatoes, as compared with those from seeds of the same varie- 
ties, are given iu tabular form. The seedlings gave the earliest and 
largest returns. 

Trimming . — “Plants of Potato Leaf, Golden Queen, Voluuteer, and 
Bay State were headed back from 3 to 6 inches on all the leading shoots 
July 28 and August 25, and all the sprouts from the base of the plants 
were taken off. In every case there was an important gain in earli- 
nes# and productiveness in favor of the trimmed plants. The labor 
of trimmings is very slight, and it would appear to be profitable.” De- 
tails are given in a table. 

18447— No. 7 5 
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Double flower* and irregular /ruitf. —Observations on all the plants on 
a large plat at the time of blooming indicated that doubling of flowers 
is largely a varietal tendency, “ some kinds having nearly all the first 
blossoms double, while ou others none could be found. In Mikado* 
Morning Star, and a canner’s variety from Salem County, New Jersey, 
the habit was most marked. In those varieties in which most of the 
first blossoms are double the first fruit of the succeeding cluster was 
double also $ and those varieties which are most given to the produc- 
tion of such blossoms bear the greatest number of irregular fruits, as a 
rule. But the first blossom is by no means an index of the character 
of that plant, and this is true whether the variety is one in which the 
habit is marked, or one which simply chances to give an occasional 
double flower .” 

Notes on yields . — Observations made by the author on plantations of 
tomatoes in New York, Maryland, and Delaware are cited to show the 
importance of startiug the plants early and forcing them rapidly in the 
North. 

Impressions of varieties . — Only 40 varieties were grown at the sta- 
tion this season, including all the new kinds offered by the trade and 
local varieties sent in for trial. “ We are still confirmed in our belief 
that varieties of tomatoes are unstable and that they soon run out. The 
strongest proof of this fact, perhaps, is the difficulty of maintaiuiug any 
variety true to its type under good culture ami careful selection.” Ex- 
perience with the Trophy is cited 1o illustrate this tendency. “It is a 
common but erroneous notion that 1 running out* necessarily means de- 
terioration,” Brief descriptive notes are given for 20 varieties. 

Summary,— (1) The tomato plant is quickly susceptible to careful selection. 

(2) As elsewhere in the vegetable kingdom, the character of the plant, as a whole, 
appears to have more hereditary influence than the character of the individual 
fruit. 

(3) Very heavy manuring docs not lessen productiveness. 

(4) Neither nitra to of soda nor muriate of potash alone are profitable tomato ma- 
nures upon thin soil. 

(5) Very early sotting of stocky plants in the field, oven in dark and raw weather, 
augmented earlinoss and productiveness this season. 

(()) Seedlings gave far better results than cuttings. 

(7) Trimming the plants lightly late in the summer gave a greatly increased yield. 

(S) A double or monstrous llowor upon a yonng plant is no indication that sncceed- 
ing flowers upon the same plant will he double, and produce irregular fruits. But 
varieties which habitually hear double flowers are also the ones which habitually bear 
irregular frnits. 

(9) Cool aud dark wcatlwr in early fall, and early fall frosts are the leading draw* 
backs to profitable tomato culture in the North. To avoid these clangors as much as 
possible, plants must be started early and foroed rapidly. 

(10) The essential general points in profitable tomato culture aro these : careful 
selection and breeding; early sowing; frequent, or, at least, occasional transplant- 
ing to obtain stocky plants; rich soil, well prepared and well tilled. 

(U) There is evidence that varieties of tomatoes run out, even under good cultixxa* 
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(18) The best market tomatoes appear from our tests to be Iguotnm, Favorite, Bay 
State, Atlantic,, and perhaps Roby among the red varieties ; Beauty, Mikado, and 
possibly Potato Leaf among the pink or purple varieties; Golden Queen among the 
yellow sorts. 

(13) Among the novelties, Ruby and Chemin Market are most promising. 

Sew York Cornell Station, Bulletin Ho. 22, November, 1890 (pp. 10). 

On the effect of a grain ration for cows, with pastur- 
age AND WITH GREEN FODDER, I. P. ROBERTS, M. AOR., AND H. fl. 
Wing, B. Agr. 

Grain ration for cow a at pasture , — This is in continuation of an ex- 
periment begun at this station in 1889 (See Hew York Cornell Station 
Bulletin Ho. 13; or Experiment Station Record, Vol. I, p. 280). The 
object of these experiments was to test the desirability of feeding a 
grain ration to cows at pasture by studying the effect upon the yield 
and quantity of the milk, the weight of the animals, and the natural 
decrease in milk flow with the advance of the period of lactation. Six 
cow’s were divided into two lots of three cows each, the lots being 
as nearly alike as practicable with respect to age, milking quality, live 
weight, and time since calving. Each lot contained one Holstein, one 
.lersey, and one native cow. The experiment extended from May 25 
to September 27, eighteen weeks. During this time lot, 1 had pastur- 
age alone; and lot 2, pasturage and a mixed gram ration, consisting of 
200 pounds of wheat bran, 150 pounds of cotton seed meal, and 15 
pounds of malt sprouts, the native cows receiving 6 pounds of this 
mixture and the other two 0 pouuds daily. As it has been urged that 
“ the effects of a grain ration would probably be more marked with 
cows that had been poorly wintered and that came into milk in the 
spring thin in flesh thau with our cows, that are kept in good flesh 
all the year ronud,” two native cows, which had calved at the same 
time and “ were both very thin in flesh,” were used in the experiment 
of 1890, one in each lot. “ The pasture, the same as was used in 1889, 
was almost entirely blue-grass, on a dry, gravelly upland soil.” The 
cows were in the pasture both day and night. The pastures were in 
good condition, except from July 13 to August 16, “during which time 
the pastures became very dry and bare and were supplemented with 
second-growth clover.” 

Analyses were made of the milk at flrst three times each week, and 
later three times each fortnight, the samples for this purpose being mix- 
tures of the morning and evening milkings of the three cows of each lot 
for one day. The average daily yield of milk, the average percentage 
of total solids and fat* in the milk, and the average production of but- 
ter fat per oow are tabulated for each lot. The total amount of butter 
fat produced per oow during the entire experiment was, for lot 1 (pas- 
turage alone), 118.14 pounds, and for lot 2 (pasturage and grain), 119.72 
pounds. 



370 


It will be at once seen that, as in 1889, we received no return- in the production of 
batter fat from the grain fed. In the whole experiment we have 1.68 pounds per 
cow, or about 4$ pounds in all to show for the consumption of 2,822 pounds of wheat 
bran and cotton-seed meal by lot 2. The manurial value of the grain fed and the 
saving in the amount of pasture consumed by the grain-fed cows would amount to 
considerable, but not enough, by far, to counterbalance the extra cost of the grain ra- 
tion. While in both years there was, as was to be expected, a continual decrease in 
the flow of milk, in 1889 the decrease in the grain-fed lot was much greater and more 
rapid than in the lot that had only pasture ; but in 1890 the decrease was much more 
nearly even and was slightly less in the grain-fed lot. There was also a difference in 
the varying percentages of fat in the milk of both lots in the two seasons that may 
be, and probably is, due to the difference in the state of the weather and the pastures. 

On one day of each alternate week a separate sample of the milk of 
each of the native cows was taken and analyzed. The averages of the 
total butter fat shown by these analyses, compared with the average 
total amount of butter fat produced per cow by each lot during the en- 
tire experiment, were as follows : 


Average total butter fat produced per cow — 
Total bntter fat produced by thin cow (native) 


It will be seen that not only did the thin cow fed on pasture and grain not yield more 
milk and butter than her companion that had nothing but grass, but in fact she yielded 
considerably less. At the time that the selection was made it was thought that the 
former would in all probability be most likely to be favorably affected by the grain 
ration. She was the younger, rather the thinner, and seemed to have rather more 
vitality. For these reasons she was selected to receive the grain ration. She failed 
entirely to respond to the grain feed in milk and bntter, but did gain considerably 
more in weight, as will be seen when we come to make a study of the changes in live 
weight. 

This comparison shows the importance of numbers in eliminating individual pecu- 
liarities. While each lot as a whole produced almost the same amount of butter fat, 
in the separate members of each lot there were very considerable differences. 

The animals were weighed once a week, in the morning after milk- 
ing. The table of these weights shows that “ the thin cows, No. 3 in 
each lot, were the ones that made the largest gains,” the one in lot 1 
(pasturage) gaining 67 pounds and the one in lot 2 (pasturage and 
grain) gaining 208 pounds during the whole experiment. Except iu 
the ease of one cow in lot 2 and these two native cows there was a loss 
in live weight dnriug the whole experiment amounting to from 10 to 93 
pounds, so that the average live weight of lot 1 (pasturage alone) was 
37 pounds less per animal, and that of lot 2 (pasturage and grain) only 
77 pounds more than at the beginning of the experiment. 

Grain when cows are soiled .— In this experiment, which was similar 
to the one detailed above and which was carried on at the same tupe, , 
the cows were kept in the barn and fed freshly cut grass of 

being at pasture. Two lots of three cows each were used. “The ex- 
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periment was began May 25, np to which time both lots had been fed 
on hay and the same amount and kind of grain that lot 4 continued to 
receive, and lasted for five weeks. Each cow had furnished to her all 
the freshly cut grass, clover, and timothy, in about equal proportions, 
she would eat in two feeds per day, and the cows in lot 4 had in addi- 
tion 9 pounds each per day in two feeds of the same grain mixture that 
was fed lot 2” in the previous experiment. “ In the first two weeks 
[period I] the grass was tender and succulent; after that [period II |, as 
it approached maturity, it constantly became dryer and harder.” Tb -• 
following statement summarizes the results of the experiment. 


Yields of milk and butter fat , and amounts of cut grass consumed. 


A ttlie beginning of the experiment j 
During period I (Ma> 24toJuno7) • 
During period IL(J one 7 to J uue28) 1 


Average daily 
> icld of milk 
per row. | 


Lot 2, 

Loti, I cut 
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gratia, j ami 
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round*. Founds. 
2:t «.»:» 1 ao. 05 
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ip milk. i 

j 

i 
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cow weekly. 
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of cut grass 
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i 
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j aud i grass, j 
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j C. 75 | 
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During the first two weeks of the trial the amount of grass eaten by 
lot 1, which had grass alone, was 1:18 pounds more than that eaten by lot 
2, which had grass and grain; but during the three weeks following, 
the consumption of grass was the same for both lots. “ When the grass 
was so succulent that the cows having no grain would eat more of it 
than those having grain, the milk and butter yield remained constant 
in both lots. When the grass became so hard that those having no grain 
would eat no more than the ones having grain, the grain fed lot forged 
ahead in milk and butter production. But in neither period was the 
grain fed at a profit.” 

Loti (pasturage) produced during the entire experiment 32.05 pounds 
of butter fat per cow, and lot 2 (pasturage and grain) 47.68 pounds. 
“That is, there was received in the whole experiment not quite 47 
pouuds of butter fat [and the increased value of the manure] to show 
for a consumption of 963 pounds of grain, but the graiu-fed lot were 
giving a little more than a pound of butter fat per cow per week at the 
beginning, which alone in the five weeks would account for 15 pounds 
of this difference. Perhaps the most marked effect in this trial was the 
way in which the grain-fed oows (lot 4) maintained their flow of milk as 
the grass grew harder. This is the more noticeable from the fact that 
all the cows were far advanced in calf and close upon the time when 
they might be expected to rapidly decrease in milk yield.” 
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Conclutions.—In two trials in two seasons we have received no return in milk and 
butter from feeding a grain ration to sows on good pasture. 

In one trial with cows soiled on fresh grass we have received in increased milk and 
butter production and in saving of grass consumed barely enough to pay for the cost 
of the grain ration added. 

In neither case has any allowance been made for increased value of manure when 
grain is fed, which would be considerable in amount, but exceedingly difficult to 
estimato with exactness. 

We are still of Urn opinion that several repetitions of this experiment will ho needed 
before the matter can be considered conclusively settled. 


North Carolina Station, Bulletin No. 72, June 1, 1890 (pp. 16). 

The work of the horticultural division, W. F. Massey, C. E. 
(pp. 3-10). — But little systematic work in horticulture had been under- 
taken by the station up to December, 1889, when the author was ap- 
pointed horticulturist. During 1890 a number of varieties of large aud 
small fruits have beeu planted, and comparative tests of such vegeta- 
bles as are commonly grown in the South for shipment to Northern 
markets have been begun. These include peas, cabbages, tomatoes, 
Irish and sweet-potatoes, and sweet-corn. With a view to producing 
an early variety of sweet-corn suited to North Carolina, seed of a num- 
ber of early Northern varieties has beeu procured, from which by cross- 
ing and selection it is hoped to obtain a desirable variety. Twenty-two 
varieties of Irish potatoes, 11 of sweet-potatoes, 40 of tomatoes, and 40 
of peas were grown in 1890. Early and late cabbages will also be tested, 
and an attempt made to grow Pyrcthrum roseum and einerar {folium , 
from which powder may be made for insecticidal uses. The additions 
to the small and large fruits previously grown at the station include 
40 varieties of apples, 40 of peaches, a number of grapes, 30 varieties 
of figs, a California plum (Primus subcordata ), and 2 varieties of Jap- 
anese orange ( Citrus trifoliata and Satsuma). It is proposed to illus- 
trate at the station various methods of pruning and training grapes, to 
study insects and fungous diseases of plants with a view to devising 
remedies, and to do something in ornamental horticulture and arboricul- 
ture. An arboretum will be begun on the college grounds and a new 
greenhouse will be constructed. The list of plants now growing at the 
station, as given in the bulletin, includes 57 varieties of apples, 9 of 
pears, 51 of peaches, 21 of plums, 6 of cherries, 3 of quinces, 6 of nuts, 
123 of grapes, 36 of figs, S of raspberries, 7 of blackberries, 17 of straw- 
berries, 2 of currants, 2 of gooseberries, and 13 of osier willows. 

Value of pea- vine manuring for wheat, J. B. Chamberlain, 
B. S. (pp. 11-13). — To test the value of pea vines as a green manure in 
preparing land for wheat, land Iroin which a crop of cabbages had been 
taken off was divided into equal parts, and black cow-peas sown on 
one half, while the other half remained vacant. Owing to late sowing 
the pea vines had not reached maturity at the time they were plowed 
in (middle of October). Seven plats were laid out; so that one half of 
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each plat was on the land in which pea vines had been plowed, and the 
other half on the part that had lain idle during the summer, a space of 
10 feet being left between the two halvos. The plats were one twenty- 
fifth of au acre each. They were sown to wheat (a mixture of Fultz 
and Fulcaster varieties), November IS, 1888, at the rate of one half 
bushel per acre. Just before seeding, fertilizers, as indicated in the 
table below, were applied to five ol' the plats, two remaining nnmanured. 
Thus the two halves of each plat were treated exactly alike except that 
one half had pea vines and the other had none. The following table 
gives the amount and cost of the fertilizers applied, and the yields of 
grain on both halves of each plat, calculated for one acre. 


Yields of wheal with and without pea vines . 


No. 


Application of IV i tilizi j jm v sicio. 


1 None 

2 \ .MO pounds kninit 

8 ' 800 pound* iu.xi phospb iU* 
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The average increased yield where pea vines had been plowed in was, 
therefore, 10 bushels of wheat per acre. u One single experiment does 
not prove a truth. In the fall of 1881) this experiment was repeated, 
and probably will be continued several yen is. In view of these facts, 
it will be better to wait till the series of experiments have been finished 
before furl her conclusions be presented.” 


Oregon Station, Bulletin STo. 6, July, 1890 (pp. 16). 

Examination of cattle foods, P. II. Trish, Pit. 1). (pp. 3-9). 

Comparative digestibility of (miked and uncooked silage , — The experi- 
ment was made to determine the comparative digestibility of cooked 
and uncooked corn silage when fori to sheep. The silage used ^vas 
made from au overripe dent corn and w was in first class condition * 
when fed. One Shropshire wether was used for the trial. The animal 
was fed for a time on uncooked silage, and then, in a transition period, 
changed to cooked silage. The lengths of the feeding and transition 
periods are not stated. IPor one week in the latter part of each trial 
the excrement was collected, weighed, and analyzed. An analysis of 
the silage used is given. Determinations of dry matter in the silage 
offered and rejected were made each day. 
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Tho results of the experiment are summarized in tbe following state* 
ment, which gives tbe percentage of each ingredient of the cooked and 
nncooked silage found to bo digested. 


Coefficients of digestibility. 


Cooked Milage .. 
Uncooked Milage 


Crude 

protein. 


i 

per cent 
30 43 
45.41 


Cnido 

Crude 

Ci title 

lat. 

fiber 

oali. 

per cent. 

per cent. 

per (cut 1 

87 i!4 

\ 70 33 

80 IK) , 

8(1 11 

59. 19 

31.98 


Nritogeii irce 
extra* t 


per cent 
74.75 
71.06 


Comparative determinations of the amount of sugar dissolved out 
from cooked and uncooked silage by standing in cold water about 
twelve hours showed 3.09 per cent of glucose in the dry matter of the 
cooked, and 1.80 per cent in that of the uncooked material. 

The effect of the cooking of silage as indicated by these observations 
was: 44 (1) to decrease the digestibility of the nitrogenous substances: 
(2) to increase the digestibility of crude fiber ; (3) to increase the digest- 
ibility of nitrogen-free extract; (4) to increase the digestibility of fat ; 
(5) to increase the amount of sugar contained in the silage.” 

Ethyl alcohol in silage .— About 500 grams of silage were distilled, the 
distillate neutralized, redistilled, and finally subjected to fractional 
distillation. The characteristic odor of benzo-ethyl ester with bcnzojl- 
chloride, and the iodiform reaction, were observed in the portion sepa- 
rated at 65° O, The author concludes that 6i alcoholic fermentation 
takes place in the silo, by which ethyl alcohol is formed.” 

Economic zooloov, F. L. Wasiiiu un, B. A. (pp. 10-10). — A circular 
asking information regarding benefits and injuries by birds and mam- 
mals in Oregon is given as sent out by the station, together with a tab- 
ulated summary of replies from twenty-three persons. 


Rhode Island Station, Bulletin No. 8, September, 1890 (pp. 30)* 

Soils and fertilizers, II. J. Wheeler, Ph. I), (pp. 67-98).— 
Popular discussions on the following subjects : Soils, their origin, an- 
alysis, and renovation ; agricultural chemicals and their use; commercial 
valuation of fertilizers, together with analyses of fertilizing materials, 
taken from the Seventh Annual .Report of the Massachusetts State 
Station ; and composition of potash and magnesia salts which are of 
agricultural importance, taken from the publications of the Stassfurt 
Potash Syndicate, Germany. 

South Dakota Station, Second Annual Report, 1889 (pp. 88). 

Report of director, L. MoLouth, Ph. D. (pp. 8-12).— Brief 
statements regarding the history, organization, and work of tbe station^ 
and a financial report for the year ending June 30, 1889. 
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Report op AourrtoLTORiST, L. Foster, M. S. A. (pp. 13-27) Ab- 

stracts of Bulletins Nos. 9 and 11 (See Experiment Station Record, Yol. 
I, pp. 18, 19), with brief notes on experiments in progress with grasses, 
clovers, sngar-bects, potatoes, horses, cattle, sheep, and hogs. 

Report op horticulturist and botanist, C. A. Keffer (pp. 
28-47). — Brief accounts of the work on the germination of frosted grain 
recorded in Bnlletin No. 10 of the station (See Experiment Station Rec- 
ord, Yol. I, p. 19); on fruits, in Bulletin No. 7; on vegetables, in 
Bulletin No. 5; on forestry, in Bulletins Nos. 12 and 15 (See Experi- 
ment Station Record, Vol. 1, pp. 20 and 315). 

Report of chemist, J. H. Shepard, M. A. (pp. 48-50).— Brief 
notes on analyses of waters, reported in Bulletin No. 8 ; and on experi- 
ments with the sugar-beet, in Bulletin No. 14of the station (See Experi- 
ment Station Record, Vol. I, p. 22). 

Report of entomologist, I. II. Oroutt M. 1). (pp. 51-56).— Ab- 
stract of Bulletin No. 13 of tlie station (See Experiment Station Record, 
Vol. 1, p. 21). 

Tennessee Station. Bulletin Vol. Ill, No. 4, October, 1890 (pp. 8). 

Practical experiments in reclaiming “ galled” or washed 

LANDS, WITH NOTES ON MI LCH AND MULCH MATERIALS, 1\ F. KEFAU- 
VBK(pp. 65-72). — Brief accounts are given of sixteen experiments bythe 
author, from 1878 to 1890, inclusive, in reclaiming hillside land on a farm 
in Monroe County, Tennessee, from which the soil had been washed, 
leaving exposed the clay and slate subsoil, scarred by deep gullies. Suc- 
cess was not attained until stable manure was liberally used, together 
with mulches, ('lover and Bermuda grass seem to have been especially 
valuable as crops on this land. There are also brief notes on five simi- 
lar experiments on land differently situated. Attention is called to the 
action of microlies in helping to make atmospheric nitrogen available 
to leguminous plants and it is stated that these microbes multiply to 
an enormous extent in the decaying vegetable substances in matches. 
Statements on the value of clover halm as a mulch are quoted from the 
Anunal Report of the station for 1 88 3 (pp. 135,136) and reference is made 
to experiments with damaged silage as a mulch on corn, recorded in the 
annual reports of the station for 1882-86. Green weeds and straw from 
stubble fields are recoin iueuded as good materials for mulching. 

“ Sedge grass deserves special mention on account of cheapness, 
abundance in many sections, extent of laud covered by a given amount — 
four loads per acre for grass or clover— and general efficiency. It is 
especially valuable and practicable for ‘galled ’ hillsides or on thin land 
where It is desirable to grow a crop of clover to turn under. It settles 
very close to the ground after the first rain, effectually prevents wash- 
ing, and will not blow off after once becoming settled.” 

The following is a list of the materials used for mulch by the author, 
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in the order in which he values them : clover halm, damaged silage, 
green weeds aud straw from stubble field, sedge grass, briers, weeds 
and trash from fence corners, partially rotteu straw, straw, sorghum 
cane pomace, dry weeds and trash from clover fields in spring, and brush. 

Utah Station, Bulletin No. 2, November, 1800 (pp. 13). 

Plow trials, #T. W. Sanborn, B. 8.— This bulletin includes brief 
accounts of experiments by the author and A. A. Mills, B. S., superin- 
tendent of farm experiment work at the station, in which the draft of 
plows used under different conditions was determined with the dyna- 
mometer. The details of these experiments will probably be published 
in the annual report of the station. Reference is also made to previous 
experiments by the author, recorded in Bulletin JJo. 4 of the Missouri 
Station. The nature of the trials made at the Utah Station, as well as 
the conclusions drawn by the author, are indicated in the following 
summary taken from the bulletin. 

The question of the draft of plows is a very important one. In round numbers 
200,000,000 days of horse work is used annually in plowing for the staple crops of 
this country. A change in the draft of 10 to 30 per cent, which may easily occur, 
as a difference between good plows ami plowing ami poor plows and plowing, may 
not affect the visible as much as it does the invisible coat of plowing; nevertheless 
the cost occurs. Invisible costs are of more concern tons than visible costs. In case 
of plowing, extra cost of plowing may occur in the character of the work, or extra 
hardship to the plowman aiul the horses. The dynamometer trials represent only 
the tax upon the horse. No useless or extra tax can he put upon the horse without 
either an unavoidable extra cost of food or decrease in the weight or-iu the vigor of 
the hor-o. The tax will probably occur iuall three of above directions. In addition 
to the recorded extra draft found as the result of the changes recorded in this bul- 
letin, there arc other losses liable to be involved. These will be found in the char- 
acter of the work done, extra exertion to the plowman, and extra wear to the plow. 

ConcJmionB. — (1 ) Coulters add to tho draft of plows. 

(2) Trucks under the end of t he beam lessen draft and add to tho uniformity of the 
furrow and decrease the work of the plowman. 

(3) A share sharpened by a blacksmith [but so that the point had too much dip aud 
an irregular cutting edge], drew 30 per cent harder than a new share. 

(4) A dull share drew harder than a sharp one, but not as hard os a poorly sharp- 
ened share. 

(5) Less loss of draft was found when the plowman forced the plow to carry a fur- 
row out of harmony with the hitch at the bridle than it was expected would be 
found. 

(6) When the sulky plow was forced to take land by adjustments by the pole form- 
ing a line at au angle with the plow, there was a loss of draft. 

(7) No loss of draft was found either when the share was made straight on its base 
or straight on its land side; on the contrary, a slight gain was recorded. 

(8) Lengthening the hitch slightly decreased the draft of the plow. 

(9) Changing plowmen varied the draft, but not so materially as it has been sup- 
posed it would. 

(10) A three wheeled sulky plow, having no pole— the third wheel running in the 
furrow and allowing of a shorter laud side— gave a light draft and excellent work. 

(11) Walking plows gave very slightly less draft than did sulky plows irith rider, 
but not a material difference. 
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(18) Th« wider the furrow up to the standard cutting width of the plow, the leas 
tbo force required to turn a square inch ol‘ soil. After passing this width the draft 
on a clover sward still very slightly continued to decrease. On old ground it did 
not dccrcaso beyond this point. 

(13) Draft decreased with depth and probably will as long as the soil retains the 
essential physical conditions of the surface. 


Vermont Station, Bulletin No. 21, September, 1890 (pp. 26). 

A NEW milk test. — This test depends upon dissolving the curd 
(casein, albumen, etc.) of 15 cubic centimeters of milk in a mixture 
of hydrochloric acid and amyl alcohol with concentrated sulphuric 
acid, and then whirliug the bottles containing the liquid in au im- 
proved centrifuge (a modification of Beimliug’s patent) from one half 
to one minute, when the clear fat will be found collected in the 
narrow neck of the test bottle. No heat or hot water is used in the 
separation. The reading of the hit column by the graduation on the 
neck of the bottle indicates the percentage of fat in the milk directly, 
without calculation. 

“The centrifugal machine consists of a central axis, to which are at- 
tached as many pockets as are desired. Machines are usually made to 
contain 3, 0, 12, or 24 pockets. The pockets are attached to the shaft 
by a hinge-joint that enables them to hang perpendicularly when the ma- 
chine is at rest, but allows them to straighten out horizontally when 
they are revolved. By this means there is no danger of loss from spill- 
ing ou starting or stopping, even when the bottles are nearly full. The 
pockets are water-tight, so that should a bottle break its contents conld 
not do any damage. * * * The conditions of a successful test are: 
an acid liquid, colored more or less purple; a clear, cloudless column of 
fat; and either no nndissolved casein whatever, or but a thin layer 
(one thirtieth of an inch). If much casein remains, or the fat be cloudy, 
the result will be likely to be untrustworthy, and the test should be 
repeated. * * * lu a set of twenty-four samples, in which the work 
with the new machine was done by one who had never used the machine 
but once before, 75 per cent of the results agreed with the Adams 
gravimetric method withiu a tenlli of 1 per cent and in no result was 
there as much as three tenths difference.” 

Skim and bnttermilk containing less than 1 per cent of fat can not 
be accurately tested by this method. In testing cream 10 cubic centi- 
meters diluted with water may be used in the ordinary testing bottle, 
the reading being corrected by the factor 1.45. The time required for 
a single test is not more than live minutes, or twenty-five determina- 
tions cau be made in an hoar. The cost of chemicals does not exceed 
one fifth of £ cent per test. The centrifugal machine, which is patented, 
costs from $20 to $50, according to size, one carrying six tabes costing, 
with test bottles, $25. 
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Testing milk at ckeamebies and cheese factories.— T bo re- 
salts are given of analyses of twenty-seven samples of milk brought by 
as many patrons in one day to a creamery in the State, which at the 
time was paying 60 cents per hundred pounds for all milk delivered. 
These show u a variation from 3.35 per cent of fat to 4.91 per cent, or 
from milk worth 52 cents a hundred to that worth 74 cents, i. e. 100 
ponnds of the richest milk is worth 142 pounds of the poorest.” 

A careful study of tlie herds of this State will show the evil effects of the present 
method of paying for milk. Wherever in this State a cheese factory has been run 
for many years it will be found that the herds in that vicinity all give thin milk and 
will produce but a small number of pounds of butter a year. The reason of this is 
evident. The patrons have been paid entiroly by the weight of their milk, and so all 
their efforts in breeding have beeu directed to getting cows that would give the 
largest quantity of milk without regard to its quality, and as a large flow of milk is 
almost always accompauied with a poor quality of milk, the natural result is that 
the general character of the milk of the neighborhood is lowered. But the evil goes 
farther than this. Cows that give this large flow of milk that is watery usually dry 
up quickly, and there will be found all through this State, iu the vicinity of cheese 
factories, herds of cows of large form and large udders, which are large consumers of 
food, give a large flow of th i n milk duri ng M ay and J nne, and are pretty well dried up by 
October, so that the total amount, of milk produced per cow per year is less than 3,000 
pounds, and the total butter which this milk will make is scarcely more than 100 
pounds. On the contrary, the best herds in the State will be found where the product 
of the herd has been used at home in making butter, and the breeding has been with 
the view of getting the cow that would make the most butter per year on moderate 
food. * * * The method of analysis discussed in this bulletin is so easy and cheap 
that it would be a very simple matter for each patron of the creamery or cheese fac- 
tory to bring to the factory samples of milk of his individual cows and learn which 
were good cows and which ones should he discarded, lu this way a single machine 
at a central point would be sufficient to test the milk of several hundred cows. Any 
one can see at once what an immense stride Vermont dairying would make under 
these conditions. 

It is stated that “ where the milk is paid for according to the weight 
a premium is pat on watering or skimming,” and that “ we have found 
samples of milk that had been tampered with iu every one of the more 
than twenty creameries that we tested.” According to a plan pro- 
posed for sampling at creameries, the milk, instead of being sampled 
each day when it is brought, is sampled about three times a week, the 
samples of each patron’s milk being preserved by means of corrosive 
sublimate, and a single analysis made of tbe composite sample at the 
end of a week or ten days. A small quantity of some aniline color is 
added to the milk to prevent accidental poisoning. A simple sampling 
tube is described. 

To ascertain the error involved by taking samples of equal size each 
day, instead, as proposed by Professor Patrick, of taking a sample 
proportional in size to tbe quantity of milk brought, tests were made 
of eighteen lots of creamery milk. Samples were taken daily by both 
methods for four days. Tbe amounts of butter fiat, as indicated by 
analyses of each lot of samples, are given, together with the differences 
between the two series of determinations. 
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The average of these differences is less than a tenth of a pound of 
batter &t in 4 days. Had the samples been taken for 7 days the differ- 
ences would hare been still smaller. The largest difference is two 
thirds of a pound, and this is on a large lot of over a hundred pounds 
of batter fat. 

In the light of these results it is evident that the taking of samples 
for analysis that vary in size with the quantity of milk is a needless 
precaution, and that in actual practice it is better to have a single 
sampling cup for all the work. The author advocates the adoption of 
the fat test as a basis for paying for milk at cheese factories, as well 
as creameries. 

“ In general, it is true that the more fat the milk contains the more 
casein it also contains, so that the amount of cheese to be made out of 
the milk can be very accurately gauged by the amount of fat it contains. 
It is also true that the market value of the cheese comes almost entirely 
from the fat. * * * A method to be just to all, however, must take 
into account both the casein and the fat. This can be arrived at quite 
closely by paying a certain amount for the milk l# weight, without 
regard to its quality, and a certain amount additional for each pouud 
of butter fat it contains.” 

Notes fob the laboratory.— It is believed that in the hands of 
an experienced manipulator the method above described is capable of 
being brought to a high degree of accuracy. Suggestions for its use 
in laboratories in testing cream, butter, and cheese, as well as milk, 
are given. 



EXPERIMENT STATION NOTES. 


Colorado College ani> Station.— C. P. Gillette, M. 8., of tbe Iowa Station, lias 
been elected professor of zoology and entomology in the Colorado College, and ento- 
mologist of the station. 

Florida Station. — Investigations liavo been begun with reference to methods of 
growiug oranges and the diseases and insect enemies of this frnit. 

Georgia Station. —A stable and bam 75 by 42 feet, and a chemical laboratory 40 
by 40 feet are nearly completed. Dr. Charles Herty, assistant chemist, will take 
charge of the new laboratory February 1, 1891, The State legislature has appro- 
priated $6,500 for building purposes. 

Mississippi Station. — T he office building has been enlarged to provide additional 
rooms for the library, work in botany and entomology, und tin; storage of seeds and 
samples. 

New Uampsiiikk Station.— T he station stuff expect to spend about a month dur- 
ing tbe wiuter iu explaining the results of the work of the station to the fanners in 
farmers’ institutes. 

New York Cornell Station.— A three-story structure, :i0 by 40 feet, has been 
added to the farm buildings, A portion of this building will be used for experiments 
in broediug and feeding swine. A Babcock milk-tester is uow in use iu the dairy. 

Pennsylvania College and Station.— T. F. Hunt, B. S., assistant agriculturist 
the Illinois Station, has accepted the position of professor of agriculture in the Penn- 
sylvania College, and agriculturist of tko station. 

Utah Station. —T ests of the draft of wagons, under different conditions and on 
various kinds of roads, with the dynamometer, have been completed. 
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LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 


DECEMBER 1, 1890, TO FEBRUARY 1, 1891. 


Division of Entomology: 

Periodical Bulletin, Vol. Ill, No. 4, Novomlw, 1890.— Insect Life. 

Office of Experiment Stations: 

Experiment Station Record, Vol. II, No. 5, December, 1890 ; and No. 6, January, 
1891. 

Division of Vegetable Pathology: 

* Bulletin Yol. YI, No. 3.— Journal of Mycology. 

Division of Statistics: 

Report No. 80 (new series), December, 1890.— Report of the Crops of the Year, 
aud Freight Rates of Transportation Companies. 
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DECEMBER 1, 1800, TO FEBRUARY 1, 1801. 


Agricultural Experiment Station of tlik Agricultural ani> Mechanical 
College of Alabama: 

Bulletin No. 10, October, 1690.— Roads and Road Making ; Meteorology. 

Bulletin No. 20, November, 1890.-- Small Fruits, Melons, and Vegetables; Report 
of Alabama Weather Service. 

Arkansas Agricultural Experiment Station: 

Bulletin No. 15, December, 1890.— Some New Insecticides and Their Effect on 
Cotton Worms. 

Agricultural Experiment Station of the University of California: 

Bulletin No. 89, December 10, 1890.— Distribution of Seeds and Plants. 

Colorado Agricultural Experiment Station: 

Bulletin No. 13, October, IH90. —The Measurement and Division of Water. 

The Connecticut Agricultural Experiment Station : 

Bulletin No. 105. December, 1890.— Notice as to Supply of Station Reports for 1890 
and Bulletins for 1891; Corrections; The Potato Scab; The Proteids of the 
Oat Kernel; Milk Testing. 

Agricultural Experiment Station of Florida: 

Bulletin No. 11, October, 1890.— Experiments with Corn and Irish Potatoes, ami 
Analysis of Grasses, Etc. 

Georgia Agricultural Experiment Station: 

Bulletin No. 8, July, 1890.— Irish-Potato Culture. 

Bulletin No. 9, October, 1890.— Potash and raying Crops. 

Agricultural Experiment Station of the University of Illinois : 

Bulletin No. 12, November, 1890.— Field Experiments with Oats, 1890; Milk and 
Butter Tests; Croain Raising by Dilution ; Tna Ilessiau Fly ; Canada Thistles, 
their Extermination. 

Third Annual Report, 1889-90. 

Agricultural Experiment Station of Indiana : 

Bulletin No. 33, October, 1890.— Small Fruits; Entomological Notes; The Ab- 
sorptive Power of Soils. 

Kentucky Agricultural Experiment Station; 

Bulletin No. 31, December, 1890. — Some Strawberry Pests, 

North Louisiana Experiment Station: 

Bulletin No. 5 (second series).— Sugar Making on a Small Scale. 

Maryland Agricultural Experiment Station: 

Special Bulletin, October, 1690.— Composition of Commercial Fertilisers Sold ill 
this State. 

Massachusetts State Agricultural Experiment Station: 

Analyses of Commercial Fertilizers, November, 1890. 



383 


Hatch Experiment Station op the Massachusetts Agricultural College : 
Bulletin No. 11, January, 1891.— Strength of Rennet; Hay Caps; FlandresOats; 

Prevention of Potato Rot; Fuugicides on Fruits. 

Meteorological Bulletin No. 23, November, 1890, 

Meteorological Bulletin No. 24, December, 1890. 

Experiment Station or Michigan Agricultural College: 

Bulletin No. 67, October, 1890.— Fruit Testing at the South llaveu Substation. 
Bulletin No. 6"*, October, 1890.— The Jack- Pine Plains; Silage; Milk and Ferti- 
lizer Analyses. 

Bulletin No. 69, November, 1890.— Feeding Steors of Different Breeds. 

New Hampshire Agricultural Experiment Station: 

Bulletiu No. It, November, 1890,— -Pig-Feeding Experiments. 

New Jersey State and College Experiment Stations : 

Bulletin No. 75, November 7, 1890.— Insecticides, ami How to Apply Them; 
Experiment Record for 1890. 

Bulletin No. 7(5, November 28, 1890.— Some Fungous Diseases of the Sweet- 
Potato. 

Bulletin No. 77, December 11, 1890.— Experiments with Different Breeds of Dairy 
Cows. 

Special Bulletin K, February 28, 1890.— The Insects Injuriously Affecting Cran- 
berries. 

Special Bulletin L, April 2*2, 1890. — Observations upon the Peach for 1890. 
Agricultural Experiment Station op New Mexico: 

Bulletin No. 1, April, 1890.— Aumuiucnm uts. 

Bulletin No. 2, October, 1*90. — Announcements. 

New York Agricultural Experiment Station: 

Bulletin No. 24 (new* series), October, 1890.— Experiments with Strawberries; 
Description of Varieties; The Most Profitable Varieties; Influence of Pollen; 
Keporls from Other Sections. 

Bulletin No. 25 (now series), November, 1890. — The New York State Fertilizer 
Control and Fertilizer Analyses. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 29, December, 1H90. —Inserts Injurious to Fruits. 

Bulletin No. 24, December, 1890. — The Clover Rust. 

North Carolina Agricultural Experiment station: 

Bulletin No. 79u, October, 15, 1890. — Meteorological Summary for North Carolina, 
September, 1890. 

Ohio Agricultural Experiment Station: 

Bulletin Vol. Ill, No. 8 (second series), September, 1*90.— Plum Curculio Expe- 
riments: Remedies for the Striped Cucumber Beetle: The Rhubarb Curculio; 
The Clover-Stem Borer; Potato-Blight Experiments. 

Bulletin Vol, III, No. 9 (second series), October, 1890. — Asparagus ; Transplant- 
ing Onions. 

The Pennsylvania State College Agricultural Experiment Station: 

Bulletin No. 13, October, 1890.— Black Knot on Plums; A Few Ornamental Plants. 
Bulletin No, 14, January, 1891.—' Tests of Varieties of Vegetables for 1890. 

Rhode Island State Agricultural Experiment Station: 

Bulletin No. 8, September, 1890. — Soils and Fertilizers. 

South Dakota Agricultural Experiment Station : 

Bulletin No. 19, December, 1890.— Tlie Sugar-Beet, 

Third Annual Report, 1890. 

Tennessee Agricultural Experiment Station: 

Bulletin Vol. Ill, No. 4, October, 1890.— Practical Experiments in Reclaiming 
“Galled” or Washed Lauds; Ndtes on Mulch and Mulch Materials. 

Bulletin Vol. Ill, No. 6, December, 1890,— Fruit-Trees at the Experiment Station^ 

18447— No- 7 6 
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Vermont State Agricultural Experiment Station; 

Bulletin No. 22, October, 1890. —Test of Dairy Cows; Home vs. Fair Grounds. 
Third Annual Report, 1889, 

West Virginia Agricultural Experiment Station: 

Bulletin No. 8, June, 1890. -Summary of Meteorological Observations, and Re- 
ports of Correspondents on Conditions of Agriculture, Etc. 

Bulletin No 9, July, 1890.— Additional Reports upon Wheat Distributed in 1889; 
Meteorological Report for July ; Reports of Correspondents upon Moteorology 
and Crops for July. 

Bulletin No. 10, August, 1890.— Meteorological Report for August; Reports of 
Correspondents upon Meteorology anti Crops for Angnst. 

Special Bnlletin. -Potash and Paying Crops, 

Agricultural Experiment Station op the University of Wisconsin: 
Seventh Annual Report, 1890. 

DOMINION OF CANADA. 

Department of Agriculture: 

Annual Report, 1889. 

Guelph Agricultural College: 

Bulletin No. 50, December 9. 1890.— Smut, its liabits and remedies. 

Bulletin No. C>7, December lb, 1 >99. — Sugar-beet b. 



EXPERIMENT STATION RECORD. 


Vol. 2. 


March, 1891. 


Mo. 8. 


EDITORIAL MOTES. 

The following statements regarding the Austriau agricultural exper- 
iment stations are taken from an account of these stations* published 
by the Austrian Ministry of Agriculture on the occasion of the Agri- 
cultural and Forestry Exhibition held in Vienna in 1890. 

There are at present four governmental experiment stations (xtaat- 
Uche Venwchsamtalten). These receive a part of their support from the 
Austrian Imperial Government. There are sixteen stations which are 
not governmental ( uieht-xtaatlwhe Versuchmnstalten). Of these, seven 
are not directly connected with any educational institution, and nine 
are connected with eight agricultural schools. Chemical or other 
investigations in agricultural lines are carried on iu at least seven other 
schools. Several of the non governmental stations are established and 
supported by societies, aud some receive financial aid from provincial 
governments. Most of the stations and laboratories receive fees for 
analyses aud other investigations, which iu a number of cases are the 
principal source of reveuue of the stations. The number of analyses 
and examinations made for farmers and other private individuals has 
greatly increased during the past few years. Most of the stations have 
adopted a fixed schedule of fees for private work, a reduction being 
often made to the members of the agricultural societies which support 
the stations, or wheu the results are likely to be of general interest. 
A few stations, however, do work of this kind free of charge. An im- 
portant feature of the Austrian stations is the training of young meu 
iu the methods of station work and the giving of practical instruction 
to persons engaged iu the sugar, alcohol, silk, aud other industries, 
many of the assistants in the laboratories being volunteer workers, who 
receive no pay. 

'Das Land- und Forstwirtgolmftliclie Vorsuclisweaeu in dfrn im lieiclisrutlie vor- 
treteuen Kiinigreiokau und Liiuderu, Wieu, 1390, pp. 113. 
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The governmental experiment stations are the following : 

(1) The agricultural-chemical experiment station at Vienna . — This 
was established in 1809. Its work includes scientific researches ; anal- 
yses of fertilizers, feeding stall's, and other technical products ; and the 
giving of information by lectures, consultations, and correspondence. 
The work of research has to do mainly with the study of the laws of 
nutrition of animals and plants, the values of foods and fertilizers, the 
culture of plauts, arid methods of inquiry. The working force consists 
of a director, live assistants, and two helpers. The station has feeding 
stalls and a Pettenkofer’s respiration apparatus. It has no land, but 
utilizes very satisfactorily the laud and assistance of farmers in different 
places for experiments. The analyses of fertilizers, feeding stuffs, pro- 
ducts of the dairy, sugar, alcohol and other commercial products, water, 
ores, etc., are iu large part paid for by the parties in whose interest 
they are made. The number of these paid analyses increased from 81 
in 1877 to 1:1,180 in 1889, the corresponding receipts being $95 in 1877 
and $9,890 iu 1889. The expenditures of the station in 1889 were $11, GOO. 
The station has been represented in numerous agricultural expositions 
in Austria and other countries. The details of its organization and work 
and the indications of its steady and healthy growth in usefulness and 
public esteem are very interesting. 

(2) The chemical-physiological experiment station for trine and fruit 
culture at Klosterneuburg was established in 1870. This station 
conducts abstract researches, more immediately practical experiments, 
aud analyses and tests of products iu the interests of the industries 
it represents. These include chemical, microscopical, and other 
investigations on wine, yeast, the by-products of wine manufacture, the 
adulteration of wine, vineyard soils aud fertilizers, and the diseases of 
grapes and other fruits. In 1889 the station received about $1,500 for 
investigations and analyses made for private individuals. 

(3) The experiment station for silk and trine culture at Giirx, estab- 
lished in 1868, was the first Government experiment station in Austria. 
An important part of its work consists of investigations with reference 
to the conditions essential to tin* successful production of silk cocoons, 
and the improvement of breeds of silk-worms. Tbe benefit to the 
silk iudnstry has been very great. In wine culture its operations, 
which begun in 1879, are along the same geueral lines as those at KIos- 
terueuburg. Investigations in other branches of agricultural science are 
carried on. A large number of chemical aud miscroscopical examinations 
are made for private individuals. An interesting feature of the station’s 
activity is the giving of annual or biennial courses of lectures, with 
practical demonstrations, in wine, and especially in silk culture to peo- 
ple engaged in those industries. These courses have been in tbe Italian 
and Slavonic languages. The courses in silk culture have been attended 
by 494 men and 64 women, while 89 persons have attended those on 
wine aud fruit culture. 
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(4) The forestry experiment station at Mariahrmn , established in 
1874, aims at the development of scientific principles underlying the 
ratioual management of forests. Private forests, as well as those 
belonging to the Government in different parts of Austria, are used 
for observation. The station is provided with forest gardens for 
experiments with fertilizers and a nursery for experiments in growing 
forest-trees. In 1889 this was made a control station for forest seeds. 
Investigations in entomology and mycology, and especially in meteor- 
ology as related to forestry, are also carried on here. In 1889 the income 
of the station was about $9,000. The regular working force includes 
a director, three assistants, a forester, and two gardeners. Besides 
these, numerous workmen are temporarily employed. 

The following stations are not directly under governmental control, 
though most of them receive more or less aid from the Government. 

(1) The seed control station of the Agricultural Society of Vienna , 
established in 188J, makes examinations of seeds and exercises a seed 
control. It also tests specimens of feeding stuffs, malt, hops, etc. In 
the season of 1888-89 it made, in behalf of dealers and purchasers, 4,48G 
examinations of 2,201 specimens of seeds and 05 of feeding stuffs. Tu 
the same season -18 field experiments with seeds were made in different 
places, 20 being on peasant farms. The station receives from the Gov- 
ernment from $800 to $4u9 per year, the balance of its support coining 
from fees received for examinations of seeds, etc. The working force 
includes a director, two assistants, and a laboratory helper. 

(2) Chemical-technical experiment station of the Central Society for Beet 
Sugar Industry in the Austro-Hungarian Empire f at Vienna . — This may 
be regarded as the oldest experiment station in Austria. It was estab- 
lished in 1859 at Konigsaal in Bohemia, in connection with the first 
sugar-beet factory iu Austria. It was removed in 1807 to Prague, and 
in 1871 to Vieuua, where it is conducted and supported by the society 
named. It represents in the largest sense the application of science to 
the sugar industry in its various details, including soils, manuring, 
and culture for the sugar-beet and methods of manufacture of sugar. 
Especial attention is given to analyses of sugar and by-products of its 
manufacture, fertilizers, and various other technical and agricultural 
products. These analyses are made at fixed rates, persons not 
members of the society being charged about one third more than the 
members. In 1889, 4,030 analyses were made, the receipts for which were 
$7,045. The remainder of the annual expenditure, $890, was made up 
from the contributions of members to the society treasury. The work- 
ing force of the station consists of a director, three assistants, and two 
other persons regularly engaged, others beiugemployed as occasion calls. 
Numerous volunteer assistants and other persons also work in the sta- 
tion for the sake of the experience. In 1889 there were twelve such 
persons, and more than two hundred men, all told, not only from Aus- 
tria, but from Gewnany, Prance, and Russia, have iu this way availed 
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themselves of the advantages the station affords. The periodical and 
other publications of the society, including the Oesterreichisoh ungar- 
isehe Zeitschrift fur Zueherindustrie nnd Landwirthxchaft, are in large 
part edited by the station. 

(3) The Austrian experiment station for brewing and malting, at Vienna, 
established in 1887, examines materials used in the manufacture of beer, 
makes scientific inquiries in brewing and inaltiug, and teacheB the sci- 
ence and practice of these arts. It was organized and is supported and 
controlled by an association. Its workiug force consists of a director, 
three assistants, of whom one is a chemist and another a physiologist, 
and two helpers. Begnlar courses of practical instruction are given, 
one in malting and investigations of malt, the other in the chemistry 
of fermentation and on yeast. 

(4) Agricultural-chemical station (for investigation and seed control) of 
the Agricultural Council of Bohemia . — This was established in 1877 by 
the Agricultural Council ( Landescuiturrath) of theKingdom of Bohemia, 
primarily for seed control. It also makes analyses of fertilizers, soils, 
sugar-beets, potatoes, etc.. 

(5) Experiment station for alcohol industry of the association for alcohol 
industry, at Prague . — This was established in 1881 in connection with the 
distillery school at Prague. Its general purpose is to advance the alco- 
hol industry by scientific and practical inquiries. Especial attention is 
given to those things which will be of service to the distilleries located 
on farms, as distinguished from the establishments for the manufacture 
of alcohol on a large scale. One part of the work of the station con- 
sists in giving courses of practical instruction. The firstof these courses, 
which continued 10 days, was attended by 01 owners and managers of 
distilleries. The station and school receive $000 per annum from the 
Government. 

(6) Prince Schwarzcnhcrg chemical experiment station, in Lobositz, 
Bohemia . — This was established in 1805 by Prince Schwarzetiberg, in 
the interest of the farming, distillery, sugar, and other industries of 
his estates. It is an entirely private establishment, but has prosecuted 
inquiries of general interest, including experiments on the culture of 
sugar-beets, opium poppy, and tobacco, and especially a long series of 
soil studies. 

(7) Agricultural-chemical experiment station of Voralberg, at Feld- 
hiroh, in the Tyrol . — This was established in 1875 and has been sus- 
tained mainly by an agricultural society and by private individuals, 
though assistance has been given by the Governmeut. Aside from 
making analyses of fertilizers, feeding stuffs, and other products, and 
promoting farm experiments in different places, it prosecutes inquiries 
and gives courses of instruction in subjects relating to dairying. The 
station has a director but no assistants. 

Besides the above there are 9 regularly organized stations as such in 
connection with 8 agricultural schools. The most important is the 
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experiment station at San Michele, in the Tyrol. This station makes 
laboratory, field, pasture, vineyard, nursery, and orchard experiments; 
investigates problems relating to the conservation and care of wines and 
fruits; exercises a control over fertilizers, seeds, and preparations of 
rennet; and makes analyses for fanners, for which a small fee is charged, 
unless the results are of general interest or the farmers too poor to bear 
the expense. It receives $1,500 annually from the Government. The 
other stations connected with agricultural schools arc the seed-control 
stations at Dublany in Galicia, at Kaaden in Bohemia (1877), and at 
Ncutifschein (1883) and Prerau (1881) in Moravia; the experiment 
station for wine arid fruit culture at Parenzo in Isfcria (1875), the 
agricultural chemical station at Neutitscheiu in Moravia (2886), and the 
agricultural chemical station at Oberhermsdorf in Austrian Silesia. A 
station for hop culture was established in 1800 in connection with the 
school at Staresioio in Galicia. The w ork of these stations is generally 
done in part or wholly by teachers in the schools with which the 
stations are connected. Stations arc about to be established in con- 
nection with other schools. 

Seven other agricultural schools make examinations of seeds, ferti- 
lizers, soils, feeding stuffs, wines, sugar-beets, and factory products and 
refuse, in some cases without charge, in others for small fees. 

The Association for the Advancement of Agricultural Experiment- 
ing in Austria, organized in 1884, conducts co-operative field 
experiments, in which members of the association in different parts of 
Austria and Hungary participate. The entire expense is borne by 
the experimenters, w*ho even pay for the seeds and fertilizers furnished 
by the association. 


With the present number of the Kecord a beginning is made in giving 
brief accounts of European inquiry in lines in which our stations are 
working. Extensive as is the work of experimental research in agri- 
cultural science in the United States, in Europe it is more extensive, 
and iu many respects more thorough. Experiment stations have now 
been in operation in Europe for more than 40 years, The number 
of stations is large, their lines of operation are welt defined, and their 
investigations are well systematized. And besides the experiment 
stations, the laboratories of universities and agricultural schools are 
devoting the labor of many eminent men of science in Germany, France, 
England, and the other countries of Europe to the study of the laws 
which, operating in the air, the soil, the plant, and the animal, nndeilie 
the practice of successful fanning. It is interesting to see to how 
large an extent the questions investigated there arc the same as those 
on which our stations are working, or involve the abstract principles 
on whose solution the successful work of our stations depends. Meth- 
ods of inquiry, too, are being elaborated in Europe much more thor- 
oughly than in this country. 
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The desirability of making the processes and results of European 
investigations available to station workers and others interested in 
agricultural science in this country, has long been recognized by this De- 
partment and has been urged in its ammal reports and other publica- 
tions. The realization of the plans of this Ofticein this direction has, 
however, been unavoidably delayed. Its present resources will only 
allow of the preparation of abstracts of a few articles from European 
sources for each number of the lie coni. It is proposed to select a 
limited number of the more important European publications in which 
investigations in agricultural science are reported and from these to 
prepare brief accounts of such inquiries as are most intimately connected 
with the work of our stations in certain lines. As experience shows 
what will best meet the needs of the stations ami as larger means are 
provided for this purpose it is hoped to furnish our station workers 
with a more adequate and satisfactory review of the European 
inquiries. 

The abstracts of reports of European investigations in the present 
number of the Record were prepared by Dr. E. W. Allen of this Otliee, 
who is devoting himself especially to this line of work. 


In the table of contents of the present number of the Record an 
attempt is made to classify under certain general heads the subjects of 
the articles in the station publications abstracted. It is believed that 
this will make the subject matter of the Record more accessible, espec- 
ially to those interested in particular lines of station work. 

It is not always easy to determine in which of a limited number of 
general categories an article should be put. Many of the experiments 
recorded in the station publications include observations in different 
lines, and for this reason any condensed classification of them, such as 
is practicable in a table of contents, will be more or less unsatisfactory. 
The thorough analysis of the multitudinous details of the recorded 
operations of the stations can only be made in an extended index. Such 
an index was published for the first volume of the Record, and it is 
intended to follow this up for each succeeding volume. 

Volume I of the Record contains abstracts of all the bulletins of 
1889 received by this Ollice from the stations in the United States. The 
present purpose is to include in the Record abstracts of the annual 
reports of the stations, as well as of their bulletins. The rule is to 
publish the abstracts in the order in which the publications are received. 
Various considerations may, however, make departure from this rule 
desirable or necessary. The annual reports of the stations for 1889, 
which it was impracticable to include in the first volume of the Record 
arc now being taken up with the other publications. The varied con- 
ditions under which the station publications are issued contribute to 
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considerable irregularity iu the receipt of these publications by this 
Office. The manner in which the different series of the publications of 
some stations are numbered makes it impossible for the Office to be sure 
that it has received all the publications of these stations up to any 
given date. For instance, inquiry was recently made why a station 
bulletin issued in the early part of 1890 had not been noticed in the 
Record. The reply was that the Office was not aware of the existence 
of that bulletin. The author of the bulletin thereupon sent the Office 
a copy. It was afterwards discovered that the same station had issued 
still another bulletin iu this irregular series of which it gave no account 
to this Office until it sent in at the end of the year the list of bulletins it 
had published during the year. These cases are, however, relatively few. 
When a volume of the Record is completed it may be taken for granted 
that substantially all the public, at ions of any station issued up to the date 
of the last one abstracted have been meutioued iu the Record. 



ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS IN 


THE UNITED STATES. 


California Station, Bulletin No. 89, December 10, 1890 (pp. 4). 

Distribution ok seeds and plants, E. J. Wickson, M. A.— A 
list of the varieties of seeds and plants which the station is prepared to 
distribute this season to applicants in its own State. Recipients pay 
for packing aud postage or express, and are expected to report results 
obtained with the seeds and plants sent. 

Colorado Station, Second Annual Report, 1889 (pp. 136). 

Report ok director, 0. L. Inokrsoi.l, M.S. (pp.3— JO). — An out- 
line of the plan of work in the several divisions of the station in 1889. 

Report of agricultural section, A. E. Blount, M. A. (pp. 
17-21). — As printed, this is a digest by tiie director of the report sub- 
mitted by the agriculturist. It relates for the most part to tests for 
soil variations with corn, wheat, oats, and barley, continued from 18.' 8 
(See Annual Report of the station for 1888, pp. 25-55, aud Expeiiment 
Station Bulletin No. 2, pp. 28-50). Details are not given. There are 
also brief refei cnees to experiments with Polish wheat or Mammoth rye 
(Triticum polonioum ), and to several species of weeds which are very 
troublesome in Colorado. 

Report of section of box ant and horticulture, C. M. Broke 
(PP- 45).— Owing to the death of Professor James Cassidy, horticul- 

turist of the station, the report of this section was prepared by the 
assistant horticulturist. As printed it includes a brief record of the 
growth of 17 varieties of api»les, G of pears, 6 of poplars, and 2 of wil- 
lows ; tabulated notes on 85 varieties of grapes, 31 of strawberries, 7 
of gooseberries, 6 of currants, 19 of sweet-corn, 47 of peas, 3G of beans, 
5 of pumpkins, and 10 of squashes, and brief descriptive notes on 12 
varieties of celery; brief accounts of experiments with potatoes, onions, 
cabbages, tomatoes, and carrots; u statement of the number of varieties 
of vegetables grown for seed for distribution ; and brief references to 
the insects committing injuries in 1889 in the vicinity of the station, con- 
densed from Bulletin No. 6 of the station (See Experiment Station 
Record. Vol. J, p. 10). 
m 
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Report op ohrmical section, 1). O’Brine, D. Sc. (pp. 40-48). — ' Tho 
station laboratory was opened for work October 15, 1888. From that 
time up to December 3, 1889, 541 analyses were made by the chemical 
section of the station. The results of a large share of this work were 
reported in 1889 in Bulletins Nos. 8-9 of the station (See Experiment 
Station Record, Vol. T, pp. 10 and 190). 

Report op section ok meteorology and irrigation engineer- 
ing, L. G. Carpenter, M. S. (pp. 49-70). — The work of this section 
in 1889 included meteorological observations, studies of evaporation, 
observations of soil tempeiatures, and the collection of data regarding 
irrigation as practiced in Colorado. 

Extent of the irrigated area in Colorado . — Preliminary estimates, given 
in the report, from the data collected by the station and from other 
sources, indicate that — 

The tolal amount of land unde r ditch in Colorado at pTOHcnt is not far from 4,500 
square; znilns, or 3,000,000 acres. Tho amount of hind actually irrigated can not bo so 
reliably estimated at present. It m much less than tho amount under ditch. From 
tho sections of tho State which I have; visited, it would be safe to estimate that not 
over e>ne third of this is under cultivation. 

It is interesting to compare this with other countries that have practiced the art 
of irrigation much lemger than we*. In France, 400,000 acres are under irrigation. 
In tho valley of thePo, according to Raird Smith, 1,000,000 acres were watered in l8T»l t 
and in 1882, according to 1 leak in (Fourth Progress Report, Royal Commission on 
Water Supply, Victoria), the amount had doubled. In Egypt, about 7,000 square 
miles are irrigated, ami in India, according to data given by Marsh, in “Man and 
Nature,” there seem to be about lrt,000 square miles under ditch. Whoa we remem- 
ber that the subjugation of the arid region in Colorado Luis practically been cou fined, 
to tho last 15 years, her progress and relative rank are all the more wonderful, and 
suggest the energetic development that may be expected in the future. 

Precipitation . — The tabulated monthly record of the rain fall at the 
station for the ^ears from 1873 to 1889, inclusive, shows an average 
yearly rain fall of 13.8 inches. Over 45 per cent of this falls in April, 
May, and June, and some 72 per cent in the six months from April 1 
to October 1. The rain fall for 1889, as recorded in a table for fifteen 
different localities in Colorado, varied from 7.3 inches to 14.8 iuches. 

Temperature and sunshine . — The average temperature for 1889 at tho 
statiou was 40°; average daily range of thermometer, 29.3°, and the 
maximum range, 55.5°. The average and daily maximum range of 
temperature in Colorado is recorded for each month of 1889, and com- 
pared with similar data for New York for 1888. A table gives the 
average percent of sunshine as recorded at the New York State Station 
during several years, as compared with the per cent of sunshine for 
1888 and 1889 at the Colorado Agricultural College, and for 1889 at the 
substations at Rocky Ford and San Luis. At the New York Station the 
average per cent of sunshine for the year was 37, and at the Colorado 
College in 1889 it was 64.7. Observations made at Fort Collins and 
Sau Luis, as stated in the report, to determine the loss of sunshine due 
to the influence of the mountain ranges in shortening the day, showed 
21500—No. 8 2 
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the total loss of sunshine in the year to be 192 hours at Fort Collins 
and 93 hours at San Luis. A tabular record of the amount of sunshine 
at three places in Colorado is given for each month of 1889. 

Solar radiation .— The intensity of the sunlight as measured by the 
solar radiation thermometers at the station has been very great. In 
February the radiation thermometer registered 117° above the ther- 
mometer in the shade close by. “ On the average, the excess is about 
90°. * * * The terrestrial radiation thermometer will average about 
7° less than the air thermometer in the instrument house, 9 feet higher. 
The difference rarely exceeds 15°, though 24° has been registered dur- 
ing the year.” 

Evaporation — “ Evaporation, in view of the questions arising from 
water storage, is of considerable importance. Measurements were 
made on tanks placed in the ground, here, and at the substations, and 
also on tanks floating in the water of reservoirs, canals, and the riven 
The tanks used for comparison here and at the substations were 3 
feet square and 3 feet deep. At this station smaller tanks, to deter- 
mine the influence of size and of the material composing the tank, were 
also used. Measurements were made with the hook gauge at 12-hour 
intervals, during June, July, and August, and once per day in Septem- 
ber and October. 

“Evaporation depends on a variety of conditions. The amount 
fluctuates greatly from day to day. Nevertheless, we succeeded in 
producing a formula for computing the evaporation, which agrees closely 
with the observed values. The evaporation, as computed for the 5 
months from June to November, differs from the observed evaporation 
by only a quarter of an inch. Our measurements show that the 
evaporation, as measured on days of storms, is frequently excessive, and 
consequently measurements made at Jong intervals give too great an 
evaporation. The evaporation for the whole year, from our principal 
tank, is less than 40 inches. At the other stations it has been much 
greater.” 

A table gives the monthly evaporation for 3 years (1887-89) at the 
station, and for 1889 at the two substations. 

The observations made ou one tank from June 1 to November 1 were submitted to 
a reduction, and tbe formula found with the most probable coefficients, as deter- 
mined by tlio method of least squares, is E ~ .1934 (T— /) (l + .00o W) where K is tbe 
evaporation in inches for 12 hours ; T is the vapor tension at the temperature of the 
water surface; t , the vapor tension of the air; and W, the movement of the wind 
in miles during the 12 hours. This formula satisfies our observations very closely. 
The computed evaporation for the 5 months from June 1 to November 1 differs only 
a quarter of an ineb from that observed. 

For the evaporation of a whole day the formula becomes, E == ,3888 (T-4) (l + .0025 
W). The formula found by Fitzgerald, in his careful experiments at Boston, 
expressed for 24 hours, would be : evaporation foT 1 day - .3984 (T-f) (1 -f ,0208 W), 
The close agreement of these co-efficients from investigations carried on tinier as dif- 
ferent circumstances as these were, strengthens the confidence in eltlu r formula, and ; 
makes it probable that the true value of the co* efficient is not far from 0,39 or 0,40, 
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Seepage water .-* A tabular record is given of the mean rate per see* 
oml and total discharge from a seepage ditch in the college grounds 
for about 0 months of 1889, as determined by a measuring weir. 

Soil temperatures . — A tabular record of the weekly means of soil 
temperatures and a monthly summary of the meteorological observa- 
tions at the station in 1889 arc also given. 

REPORT OF VETERINARY SECTION, \VM. McEaOUKAN, M. 1 )., V. S. 
(pp. 77-79).— A brief account of observations of the temperature of 
healthy horses, experiments in the use of purgatives with horses, and 
observations of the disease of horses and sheep caused by the loco 
weed ( O.vutropH'i lumber ti ). 

Report on apiary - , 0. M. Bkosk (pp. 80-87). — Owing to the press 
of other work it was found impracticable to continue the experi merits 
with bees begun in 188S (See Colorado Station Report, 1888, p. 227? 
and Experiment Station Bulletin No. 2, p. 85). This article contains 
brief accounts of methods of wintering bees, and a tabulated state- 
ment of the condition of twenty colonies belonging to the station, 
April 1 and 15 and May 1, 1889. {Seventeen of these colonies were 
wintered in “chuff" hives an 1 the oilier three were left unprotected. 

i I mport of the San Lois Valley Station, 11. II. Griffin, B. S. 
(pp. 88-112). — -“The San Luis Valley (or Park) is about 120 miles long 
from north to soil! In and from lot*) GO miles in width, and is inclosed 
b t \ mountains, except on the south. Water for irrigation is principally 
obtained from the Bio Grande River. It is a region of heavy winter 
snows, but scant summerram-fall ; of high winds and late frosts iu the 
spring, and early frosts in the fall. 

M The station is situated near the Rio Grande River, 7 miles east of 
the town of Del Norte. It is al> mt GO miles from the southern State 
line and lias an altil ude. approximately, of 7,501) feet. The station farm 
comprises 200 acres; the soil is a light, sandy, gravelly loam ; the subsoil 
is composed of gravel and cobblestone? and is found at depths vary- 
ing from l to 4 feet." Irrigation is used on this farm. 

Brief notes are given on experiments with wheat, barley, oats, rye, 
corn, buckwheat, peas, red clover, alfalfa, esparsette, German millet, 
English rye grass, and timothy. Notes, in most cases tabulated, 
are also given for 20 varieties of peas, 2 of onions, 8 ot radishes, 3 of 
lettuce, 5 of beets, 2 of carrots, 29 of beaus, G of cucumbers, 18 of 
musk-melons, 4 of water-melons, 5 of peppers, 10 of squashes, 12 of 
sweet-corn, 3 of turnips, 3 of ruta bagas, 13 of tomatoes, and 41 of seed- 
ling and 59 of standard potatoes. Expei iments beguu with orchard and 
small fruits and forest-trees are briefly reported. A summary of meteo- 
rological observations is also given. 

Report of Arkansas Valley Station, V. L. Watrous (pp. 118 - 
128).— Brief notes on experiments with varieties of wheat, oats, bar- 
ley, rye, buckwheat, corn, pears, plums, apples, crab apples, strawber- 
ries? grapes, tomatoes? peppers? jw&as, beans, sweet-corn? water-melous, 
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musk-melons, cucumbers, squashes, pumpkins, potatoes, sweet* potatoes, 
pea-nuts, tobacco, timothy, alfalfa, red clover, field peas, millo maize, 
and sorghum. A barn 28 by 40 feet, and a building 56 by 11 feet, for 
tool shop, corn crib, wagon shed, etc., were erected during the year. 
Other improvements were made on the station farm. The year’s experi- 
ence has indicated that the soil and climate at the station are well 
adapted to the growth of many kinds of garden vegetables and fruits. 
The prevalence of high winds in spring in this region makes it desirable 
to surround gardens with hedges. 

“ W© have succeeded in growing four good crops of alfalfa from the 
spring seeding. Two crops of red clover have been cut the first year, 
and a third crop turned over in October for fertilizing. Thirty bushels 
of corn were raised to the acre with one irrigation, and that was 
unnecessary, as 4 inches of rain fell within one week after irrigation 
was finished.” 

Report of special examining committee, D. W. Working and 
D. Brothers (pp. 129-132). — This is by members of a committee of the 
Colorado State Grange and the State Horticultural Society appointed 
at the request of the State board of agriculture aud is commendatory 
of the work of the station. 

Colorado Station, Bulletin No. 13, October, 1890 (pp. 37). 

Tiie measurement and division* op water, L. G. Carpenter, 
M. S. (illustrated). — An account of different devices for measuring the 
water supplied to patrons of irrigation canals in use in Italy, and in 
Colorado and elsewhere in the United States. The author confidently 
recommends the overfall or sharp crested weir as “the form of module 
which best satisfies the conditions of accuracy.” The module of the 
Canale Villoresi, constructed by Cippolctti, very largely on the basis of 
the extensive investigations of d. B. Francis, of Lowell, Massachusetts, 
is described in considerable detail, and “seems to possess the most 
merits of any known to the writer at present.” Tables of the discharge 
of water over rectangular weirs and over trapezoidal weirs of the 
Cippoletti pattern are printed at the end of this bulletin. 

Connecticut Storrs Station, Second Annual Report, 1889 (pp. 184). 

Report of director, W. O. Atwater, Ph. D. (pp. 9, 10) A 

brief outline of the work of the station in 1889. 

The acquisition of atmospheric nitrogen by plants, W. O. 
Atwater, Ph. D., and C. 1). Woods, B. 8, (pp. 11-51). — A detailed 
account of the investigations on this subject, briefly reported iu Bulletin 
No. 5 of the station (See Experiment Station Record, Vol. I, p. 194). 

Bacteria in milk, cream, and butter, H. W. Conn, Ph. D. (pp* 
52-67). — A more detailed account of investigations reported in Bulletin 
No* 4 of the station (See Experiment Station Record, Vol. 1, p. 192). 
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Stubble and roots of plants as manure, C. 1). Woods, B. s. 
(pp. 67-82).— 4< The investigation upon the amount and fertilizing' 
value of the stubble and roots l(‘ft behind after the removal of crops, 
described in the Annual Report of the station for 1888, pp. 28-43 [See 
Experiment Station Bulletin No. 2, p. 57], has been continued during 
1889.” The method used in obtaining specimens of stubble and roots 
for analysis is stated. Twenty-three specimens of cow-peas, timothy 
and redtop, buckwheat, clover, yellow, blue, and white lupine, horse- 
bean, soja bean, vetch, and mammoth clover are described. The 
principal statistics contained in the descriptions of specimens and the 
results of analyses are given m three tables. The most important of 
these tables gives the “ weight of the valuable ingredients of plant- 
food left in one acre after the removal of the crop. It includes the work 
here reported upon, together with observations made elsewhere. For 
comparison the weights of valuable plant food contained in a few 
standard fertilizers are appended to the table.” The variability of the 
samples analyzed in 1889 was very noticeable, thus adding emphasis to 
the following statement made in t lie report for 1888 : “ These facts tend 
to make uncertain many lessons that might be drawn from these tables; 
indeed, perhaps the most important fact here brought out is the need 
of more observations. 7 ’ 

The following practical summary is taken from the report: “Clover, 
cow-peas, vetches, ami other legumes have a peculiar power of gather- 
ing plant food, and especially nitrogen, from natural sources. Although 
they contain much more nitrogen than wheat, oats, and similar grains, 
they thrive and bring large yields where wheat will not. While their 
faeulty for gathering nitrogen from the stores in the soil, and especially 
from the air, is not yet explained, the important fact here is that they 
do gather it and leave a great deal of it in the roots and stubble. Nitro- 
gen is the costliest ingredient of fertilizers. These facts help to explain 
the economy of clover for manure and why clover is so valuable as a 
preparatory crop for wheat and other grains. The above-cited facts 
would seem to imply that the legumes, such as clover, cow-peas, and 
lupines, are especially valuable for this kind of manuring; that timothy 
and other grasses stand next ; and that the grain crops leave the lease 
amounts of plant-food in roots and stubble.” 

Meteorological observations, 0. S. Phelps, B. S. (pp. 83-80).— 
Brief notes on the weather and tabulated monthly summaries of the rain- 
fall during 6 months ending October 31. 1889. from observations made 
at twenty localities in the State, and of meteorological observations 
made at the station during 1889 by E. A. Bailey. 

Co-operative field experiments with fertilizers, C. S. 
Phelps, B. S. (pp. 87-120).— These experiments were conducted on the 
same general plan as those of 1888 (See Experiment Station Bulletin 
No. 2, p. 58), aud embraced mainly soil tests and special nitrogen tests. 
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Moisture of coni. — Dctormiimf ioms air giv<w of the percentage of dry 
vnsitt.iT in corn (grain and rob) and the number of pounds of ears 
required for si bushel ot shelled earn, in crops from six different, locali- 
ties in the State, and of the percentage of dry matter in corn and corn 
stover from differently fertilized plats. 

Moil test experiments.-— An experiment on seven farms in different parts 
of the State. Each trial comprised lOtenth-acrc plats. Nitrate of soda 
1(i0 pounds, muriate of potash 100 pounds, and dissolved bone black 
320 pounds per ante, were used singly on three plats, two by two on 
three plats, and all three together ou one plat ; plaster was used fc on one 
plat and two remained uninannred. The details of the experiment on 
each farm are tabulated. “ In the majoiity of eases the largest yields 
were obtained where complete fertilizers were used. As a rule, however, 
the best financial returns were not seemed from such mixtures.* 

In four eases the results favored phosphoric acid; in two, potash; 
and in one other, all three elements seemed to be needed. The results 
were in several cases very marked, and corroborated those of train made 
in 1888 on the same plats. A tabulated statement of the “comparative 
effects of phosphoric acid, potash, and nitrogen in ninety six experi- 
ments” is also given. 

Special nitrogen experiments . — The object of these experiments was to 
“test the effects of nitrogenous fertilizers in different amounts and 
combinations upon the growth of the plant, and, inferon tidily, its 
capacity to gather its nitrogen from ualural sources/’ To applications 
of potash and phosphoric acid, alone and together, nitrogen was added 
in nitrate of soda, sulphate of ammonia, and dried Mood, and each ot 
these in quantities furnishing one third (2t pounds), two thirds (48 
pounds), and the full ration (72 pounds) required by the aveiage crop 
of corn per acre. The results of trials on thiee farms, one of which was 
at the. station, are tabulated. 

Nitrogen when used in large quantities Jins not paid foj itself in the increase of 
emu. In (he experw. rut. at Mansfield ihe ( \ietd w itli mixed minerals was only about 
2 bushels less than when* 21 pounds of nitrogen were added with the minerals. 
Where the nitrogen was raided to 48 nml 72 pounds, scarcely any additional increase 
resulted. r * ' Many plants reathh utilize nitiogen supplied in fertilizers; 

others, when grown in rotation, get on very well if supplied with small quantities in 
addition to that of the soil; and still ofhni.s gather huge quantities from the air. 
From our present, knowledge, we nmsi place the corn plaur. in the second of these 
classes. Numeious exp Timenls indicate that corn gets along very well and gives 
fair returns when the fertilize supplied contain one third to one half the nitrogen 
removed by the crop. Only in very rare cases is the increase of corn proportionate 
to the increase of nitrogen, and the consequent tost of the t\ rtiiizer. 

Effects of different j ektilizkks upon the composition 
OF CORN, 0. I). Woods, B. & (pp. 127-1 7S). — Tht-ae studios of tbe 
composition of corn and stover were made ill connection with the field 
experiments described above. Samples were taken from the differently 
fertilized plats of the experiment of 1888 and 1889 and aualyzed. Tbe 
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results of these analyses and of calculations based on them are stated 
in tables, which give the composition of the water-free substance of corn 
and stover, proximate ingredients in corn and in stover per acre, and 
gain or loss in amounts of each ingredient as compared with the 
unfertilized plats. 

Effect of fertilizers upon the percentage and number of pounds of protein 
in the crop . — Tabular statements show the maximum, minimum, and 
average percentages of protein in corn and stover from differently 
fertilized plats and those receiving no fertilizers; the same from plats 
with and without nitrogen, the pounds per acre of protein in corn and 
stover raised on differently fertilized plats, and calculations of the 
pecuniary gain with fertilizers as compared with no manure, based on 
the American and the (ioriuau values per pound of protein, fat, and 
n i trogeu- f ree ex t ract. 

Relation of corn to coband water . — The ratio of corn to cob in the 
partly dried sample is given lor si samples; the ratio of water-free 
corn to cob and water in the sample at harvest for 71 samples; together 
with the maximum, minimum, and averages for the whole. 

The of water* free corn at harvest m the ililfcienfr Maniples varies from 

45.3 pei rent to IH.l per cent, a range uf nearly ‘^0 per cent. This means that in the 
one case 100 pounds of ears would .\ ield 15.3 pounds of water free corn or 50.3 pounds 
of corn with average percentage of water, and in the other case 64.1 pounds water- 
free or 71.3 pounds corn with average percentage of water. Especial pains \ure 
taken to harvest the crop from which these sample* were obtained, in dry weather, 
and prohubly much gieater differences would he noticed in corn hurvosted in the 
old i nary manner. 

Albuminoid and non-albuminoid nitrogen in corn and stover . — u The 
albuminoid nitrogen was determined in samples from three of the field 
experiments of 1888 by the method of Stntzer.” In the 28 samples 
analyzed the albuminoid nitrogen in the corn varied from 110.90 to 100, 
and averaged 95.26 per cent of the total nitrogen ; and that in the stover 
varied from 74.86 to 100, and averaged 86,41 per cent of the total nitro- 
gen. “ The results indicate, as would be expected, a much wider range 
of non-albuminoid nitrogen compounds in stover than in corn. It does 
not appear that the fertilizers had any marked effect on the percentage 
of non-albuminoid nitrogen.” 

Proximate composition of corn and stover . — The results of analyses 
given in previous tables are summarized in a tabular statement, show- 
ing the maximum, minimum, and average percentage composition of 
the corn and stover from the plats in eight experiments, and the same 
data for 81 samples. These averages for corn and those compiled by E. 
H, Jenkins* are combined in a table showing the average composition 
of flint corn grown in New England. 

Summary .— The author summarizes the results of the experiments as 
to the effect of fertilizers upon the percentage and total amount of 


* Connecticut Stale Station Report for 1888, p. 92. 
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protein in tlio crop, ttio relation of corn to cob and to water, and the 
composition of corn and stover, in a few brief statements, among which 
arc the following : 

The percentage of protein in t he corn ami stover was greater with nitrogen than 
without it, and in general increased with the amount of nitrogen added. 

The addition of nitrogen in the fertilizers increased the total amount of protein in 
the crop, even when it did not increase the number of bushels of coru or pounds of 
stover per acre. Considering the value of protein for feediug, the use of nitrogenous 
fertilize!© for corn may thus be advantageous, even if the increase of crop is appar- 
ently not enough to warrant the use of nitrogen. # * * 

The variations in the proximate composition of the corn and stover are very wide. 
This range is greatest in stover. In corn the proportion of protein varied from H.9 
per cent to 13.3 per cent; of crude fat, from 4.4 to 7.2; of nitrogeu-lree extract, from 
76.9 to 81.9 per cent ; of liber, from 1.2 to 2.4 ; and of ash, from 1.4 to 2.4 per cent in the 
dry (water-free) substances. In stover the rauge of the protein was from 4.1 to 11.3 
per cent; of fat, from 1.3 to 2.(>; of nitrogen- free extract, from 45.9 to 57; of fiber, 
from 27.9 to 37.3; of ash, from 4.4 to 9.5, on the water-free basis. The water in the 
samples at the time of harvest varied fiom 22 to 30.3 per cent in the corn and from 
32.4 to 71.4 per cent in the stover. 


Illinois Station, Second and Third Annual Reports, 1889 and 1690 (pp. 18 

and 24). 

These are hy the trustees of the University of Illinois for the years 
ending June 30, IK S'. I and 1800, anti include brief statements about 
Ihe buildings, equipment, and publications of the station; a list of the 
experiments completed or in progress; brief abstracts of the bulletins 
published in each of the two years; and a detailed statement of the 
receipts and expenditures. The, number of hound volumes and pamphlets 
in the library has increased from 2,20.) in 1880, to 3,034 in 1800; 11,000 
copies of each bulletin were punted in 1880-00. 

Illinois Station, Bulletin No. 12, November, 1890 (pp. 34). 

Field experiments with oats, 1800, G. E. Morrow, M. A., and 
T.F. Hunt, B. S. (pp. 353-370). — “This article gives a record of experi- 
ments conducted duriug three years, in regard to the quantity of oats to 
sow per acre, the time and depth of sowing, and the manner of prepar- 
ing the seed bed; of experiments during two years in sowing oats and 
spring wheat together ; and a test of a large number of varieties of oats. 

“ It is the aim to report and interpret facts obtained ; no prophecy is 
made with regard to the future. There are no means of detei-miuiug 
absolutely that these results will be obtained again. Where, however, 
substantially the same results have been obtained during two or three 
years, the probabilities are that in this locality similar methods will in 
the future give similar results.” 

Oats, quantity of seed per acre . — “ Seven contiguous plats, each 2 by 
4 rods, were sown broadcast with Welcome oats at the rate of from 1 to 
4 bushels per acre, April 5, 1888, March 27, 1889, and April 2, 1890. 
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Tlie first two seasons the oats were sown on fall-plowed laud and 
covered with a disk harrow and twice harrowing. The last season a 
different tract of land was used and the land was plowed nine days 
before seeding. The land was rolled before seeding, and the oats were 
covered with a disk harrow and a common tooth barrow.” A table gives 
the results for the three years. 

Oats , compact or loose seed bed. — In 1888 oats were sown on three 
plats, each 2 by 4 rods, as follows : u In plat 1, the oats were sown in 
fall-plowed laud and lightly covered with a disk harrow; the land 
was then rolled with a heavy garden roller and afterwards harrowed. 
Plat 2 was cultivated with a disk harrow before sowing; the oats were 
covered by disking once and once harrowing. Plat 3 was disked three 
times before sowing, once afterward, and then harrowed.” In 1889 the 
experiment was repeated as follows: u In plat 1 the oats were sown on 
fall-plowed land and were covered by disking once and harrowing 
twice. In plat 2 the oats were sown on fall-plowed land and were cov- 
ered by harrowing twice* Plats 3 and 4 were treated as were plats 2 
and 3 in 1888.” In 1890 lour plats were used as follows: “In plat 1 
the oats were sown without previous preparation. In plat 2 the land 
w r as disked once before sowing. In plat 3 the land was disked three 
times before sowing. In plat 4 the laud was plowed 4 inches deep just 
before seeding.” The results are given in a table. 

Oats, time of sowing . — “Four adjacent plats, each 2 by 4 rods, were sown 
broadcast, at intervals of one week, from April 6 to April 27, 1888. In 1889 
seven plats were sown at intervals of one week from March 14 to April 
25. In 1890, twelve plats were sown, two each week, from Maieb 22 to 
April 28, the duplicate plats being six plats apart. Each season Wel- 
come oats were sown on fall-plowed land at the rate of 2A bushels per 
acre, and were covered by use of a disk harrow and the common tooth 
harrow ” The results for 1890 are given in two tables and compared 
with those for 1888 and 1889 in a third table. The details of the experi- 
ments of the first two seasons are given in Bulletin No. 7 of the station 
(See Experiment Station Record, Vol. I, p. 202). 

(hits, depth of sowing. — “ For three seasons, April 25, 1888, March 28, 
1889, and April 19, 1890, sixty selected berries of Welcome oats were 
sown in each of twelve rows 10 feet long. The first two rows were cov- 
ered 1 inch deep and each succeeding two rows 1 inch deeper, rows 11 
and 12 being covered 6 inches deep. In 1890, as in 1889, an extra row 
was sown at each side so that the twelve rows in the test would be 
under similar conditions.” For details of the experiment in 1888 and 
1889 see Bulletin No. 7 of the station (Experiment Station Record, Vol. 
1, p. 202). Results for 1890 are given in one table and compared with 
those for 1888 and 1889 in another. 

Oats , effect of sowing with spring wheat. — In 1889 and 1890 nine plats, 
2 by 4 rods each, were sown with Welcome oats and Saskatchewan 
Fife spring wheat. The results are given in three tables. 
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Oats, test* of varieties . — 44 I n 1880, 80 varieties of oats were tested by 
this station and the results reported in Bulletin No, 7 of the station |See 
Experiment Station Iteeord, Vol. I, p, 202|. These varieties have been 
tested again in 1800 together with 17 other varieties. # # * Eleven 
varieties were sown on two plats each. The duplicates were, on an 
average, about 20 rods apart, so arranged as to give the maximum 
variation likely to occur on the tract used.” 

In 1889, in tests of the seed of 28 varieties 93 per cent germinated. 
In 1800, 87 per cent, of the seed in samples from the crop of the previous 
year germinated, and 08 per cent of the seed in samples of 11 additional 
varieties. In both years the seed obtained from seedsmen was practi- 
cally free from impurities. 

The varieties tested in 1800 are grouped according to their leading 
characteristics. The yields in bushels per acre are given in tabular 
form and illustrated in a diagram. The weight per bushel, height, date 
of ripening, weight of berries, per cent of kernel, and condition of the 
grain when cut are stated in a table. There are also notes on the qual- 
ity of the different varieties, with tabulated data, and on the date of 
ripening, panicles, color, plumpness of berry, and weight per bushel. 

Oafs . summary of experiments . — The following summary is taken from 
the bulletin : 

The largest yield of grain was produced from sowing 2J bushels of seed in 18S8 ami 
18'H), ami from in 1881). The avciugc yield was slightly kirgei when Itt bushels of 
sort] wore sown per acre. Between and JH bushels of seed per aero there was but 
little difference in yield, and with 4 bushels the yield was not much less. 

In lHi: and I88p a medium loose, and in JSS»0 a fairly compact seed bed gave the 
best results. A very compact rind n \er t y loose seed bed have uniformly given the 
poorest results. The imploded land gave this season better results than the plowed. 

The time of sowing has had in these tests a more marked inti nonce on the yield 
than any ol her eondit ion. The earlier sow ings, with one except ion the earliest, have 
uniformly gi\en the host yields. In these tests sowing prior to April I lias given 
decidedly the best, results. 

The depth of sowing giving the best results has varied from 1 to 4 inches, and lias 
not been the same in any two seasons. 

No advantage has been found in sowing spring wheat with oats, either in the total 
quantity of grain produced or in the quality of the wheat. The percentage of wheat 
harvested was less than that sown. 

lu 1K90 the so-called dnn-colored, i list-proof varieties, Texas It nst- Proof, Texas Red, 
and New Red Rust-Proof, yielded the best: in 13H1) they were among the poorest. 
Texas Rust-Proof gave the largest yield this season and the smallest yield last season. 
Giant Yellow French, which gave the largest yield in 1H8!>, yielded Indifferently m 
18U0. Karly Dakota White is the only variety which did especially well both 
seasons. 

There was an average of OTi.2 per cent of kernel in the berry of the seed, and 71.3 
per cent in the crop in 1800. The greatest difference of kernel in any two varieties 
was 15 per cent iu the seed sown ami 16 per cent in the crop. 

Those varieties which contain the higher per cent of kernel in the seed sown con- 
tained the higher average per cent of kernel in the crop, but did not yield quite so 
well as those containing a less per cent of kernel in the eiop. 

The earlier-ripening varieties yielded t-lie most grain and the least straw and con* 
tained the least per cent of kernel. 
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On the whole, the open -pan iclori oi branching varieties and ihechwod-panielod Milo 
oats, have yielded equally well. 

J n IS! 10 tlio dun colored valid ica stood lust in > of giein, l lie* black second, 
and the white third. In P-tfp the uhit«* varidieshto.id tiixt and tin* dnn-coloied last. 
Tho dim-colored varieties contained the largest per cent of keimd. 

The yield was not materially allot ted by the length, plumpness, or by the weight of 
tho berry or the weight per bushel. Those varieties with long, slender, light berries 
and light v\ eight, per bushel contained appreciably the huger per cent of kernel. 
In other words, those varieties which would iia\e sold best on the market, or, what 
is less important, would ha\ctak<n the piemntm at the fairs, did not yield better 
than the other varieties and oid not lnivu so nigh a hind value. 

Milk aki> hhtter tests, G- Mount dv, M. A, (pp. :J70— — Tlie 
roMilisof analyses by IS. U. Farrington ol’ samples of milk of six Ayr- 
shire, live UolsUMn-Kiipsian, livo dmstn, ami t wo Shorthorn cows, all 
pure bml, competing at tin Illinois St at t* Fair, mo given. The prizes 
were offered for cows producing the hugest amount of butter fat dur- 
ing 21 hours. u In this test quantity of milk proved to be as important 
as laige peieentages of fat, the piizcs in each ease being awarded to 
tho cow giving tlie largest quantity of milk in her cl ass.” 

The largest amount of tat was pmiuced by a Holstcin-Friesian cow 
giving 0S.23 pounds of milk in 24 hums, containing 2.oL pounds of 
butter fat. 

Tlii' O of the Holstein i ows ga\i yidds ot n. ilk imuMially large for a show' vard 
test, aveinging almost u"» pounds e.i« li, which was more than twice as much as was 
gi\eub,v auv cow td auv oi the oilni lmcd*. The ,neiugo milk yield of (he lire 
Holst- m« was more than twice the av< iug»* m any ot the other bleed*. This larger 
yield more than comitei balanced tin* lower percentage of fat, mj that thca\ciagc 
quantity of l.u piodmed by Hie fi\e Holstein* ( 1 .7* pounds) was greater than that. 
pr» diieod h> any row of any of the otlicr breeds and twice tlie a\eiage of either tin* 
Ay isliircH or shotllmins. Tin* average* jaieinlage of fat, ol‘ solids other than fat, 
and of lolnl solids was lower than m * ithci ol the olliei breeds. * * * 

The Ay isdnies were remarkably nailoim in ity and quality of milk, the four 
cows over tbiee yca-rs old having but thiee pounds \ ariatum in milk yield, and com- 
paratively little in peieentiige of fat. 1 he nvi i:tge peiecntage of both hit and total 
solids was low. 

The Jersey s gave the smalkst average yield ot milk (*21 1 pounds*, hut showed a 
high average percentage of fat, ot total solids, amt of solid* other than fat. There 
was greater vaiiafiou in the peiecntage ot fat m the milk of the Jerseys limn in 
that of either of the other breeds. 

[The six Ayrshire# averaged *2b.tt pounds of milk, containing 0.r*7 pound of butter 
fat, and the two Shorthorns, '2.1 pounds ol milk with 0.8a pound of fat. j The two 
Shorthorn rows gave xnilk of almost identical eomposit ion. having a moderate per- 
centage of lut and total solids. Their yield of n.ilk was !e*s than that of the Ayr- 
shire# and hut very little larger than that of the Joiseys. 

The general average results, taking i.he eighteen eow» a* one herd ol mixed charac- 
ter as to breed and age, are interesting and make a creditable showing. An average 
milk yield of nearly pounds per day, and almost H pounds of fat per cow, is above 
the average results obtained in practice. The differences to bo found in such a herd 
arc also well illustrated. Pour of the cows gave an average of a little over 2 pounds of 
fat; four others, a little loss than three fouribsof a pound each. One half the herd gave 
an average of about l.b pounds of fat; the other half about O.Hf> of a pound each. 
* * * If we lake, the n\ era go percentage of fat* in the milk of the cows of different 
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breeds, it will be seen Hint, in equal quantities, the Jersey milk would have 78 per 
cent more lat than the Holstein, 08 more tban the Ayrshire, and 44 more tbau the 
Shor thorn. 

Ail abstract is given of the report of milking trials with thirty-nine 
cows at the show of the British dairy farmers in London, October, 1890, 
including the results of analyses of milk of Shorthorn, Jersey, Guernsey, 
Holstein, Ayrshire, Ked Boiled, and Dexter Kerry cows. 

Tho daily milk yield of two or throe cows varied more tban 5 pounds in tho two 
days. T» the case of one Shorthorn cow the evening milk showed twice the percent- 
age t.f fat found m the morning milk. * * * During the progress of this show 
the English Jersey Cattle Society made a test of churning one day’s milk of eiich of 
thirteen Jersey cows and heifers. The largest yields were 2.21 and 2.09 pounds of 
butter. Seven other cows gave, more than 1.50 pounds. The largest yield of inilk 
Mas 43 87 pounds. Of the milk of the li rut- prize cow 14.28 pounds made a pound of 
butter Of that of the cow giving the largest yield of milk, 28.30 pounds were 
requited. The very creditable average result for the thirteen cows and heifers was, 
31 pounds of milk, mid 1.07 pounds of butter. 

Tests made by the station of tho morning’s and evening’s milk from 
each of thirty-five cows of a herd showed the average per cent of fat in 
the night’s milk to be 3.8, and in the morning’s milk 4.2. “ Dividing the 
herd into lots of seven we find one fifth giving an average of 5.35 per 
cent of fat, while another tilth gave an a\ erage of 2.80 per cent of fat — 
only a little over one half as much.” The average quantity of fat pro- 
duced was 0.45 of a pound, the maximum 1 pound, and the minimum 
0.25 of a pound per day. An illustration is given of the errors which 
may occur in sampling milk when the first and the last portions of the 
milking are not properly mixed. 

Cue am raising by dilution, (L K. Monnow, M. A., and E. II. 
Farrington, M. S. (pp. 370, 377). — This is a report of progress, the 
results not being given in detail. 

In every case the addition of water caused the cream to rise more quickly than 
when water was not added; and in all cases the time decreased as the percentage 
of water increased. WJiou tho mixture was equal quantifies of water and milk, 
nearly all the, fat secured apparently rose within one hour, or one and one halfhonrs, 
the volume of cream decreasing after this time. * * 0 When the water was added 

to the milk, especially if iu equal volume, the cream not only rose more quickly, but 
the line of separation was quite distinct from the first hour. When no waterway 
added the lino of separation was indistinct for several hours. When the milk was set 
iu moderately cool w ater the fat was more completely separated than when iu the air, 
but here, as in the oilier case, the dilution with water hastened the rising of tlio cream 
and left a smaller percentage of fat. 

The skim milk from the undiluted milk of one Jersey cow, set for 15 
hours, contained 0.93 per cent of fat, and that of two Holstein cows, 
1.24 and 1.35 per cent, respectively. When an equal volume of water 
was added to the milk the skim-milk of the Jersey (correcte l for the 
water added) contained 1.21 per cent of fat and that of the Ilolsteiu 
0.60 and 0.45 per cent, respectively. 

These experiments do not make it probable that adding water to the milk is a 
desirable substitute for setti ng i u cold or ice water. They do suggest that dilution tnay 
he helpful if ice or a considerable quantity of cold water can not be secured. They 
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do not* clearly show the influence of a higher o* lower temperature of the water added. 
The more rapid rising of the cream is ail advantage, and the dilution and consequent 
lessened value of the skim-milk is a disadvantage oi the dilution method. There is a 
possibility of being easily misled as to the gain from diluting the milk. The cream 
not only rises more quickly, but is thinner: that is, contains less fat in a given vol- 
ume than when no water is added, while the diluted skim-milk will look bluer, and 
chemical analysis will, of course, show a less percentage of fat in it because of the 
added water. 

The Hessian fly, S. A. Forbes, Pu. 1). (pp. 377-330, ii lustra ted).— 
In view of the very general occurrence of the Hessian fly in 1890, in 
destructive numbers in parts of Central Illinois, an account of the life 
history of this insect is given in this bulletin and illustrated in a plate 
accompanying the article. Breeding experiments at the station have 
shown “that there may be even four generations which attack the wheat 
with destructive effect, two in spring and two in autumn. The prin- 
cipal injuries, however, are done by the last autumnal and the first 
spring generations.” 

Experiments by the author 44 to test the possibility that the Hessian 
fly will breed in wild and meadow -grasses have thus far yielded nega- 
tive results.” The article also contains a summary of the most impor- 
tant general preventive and remedial measures. 

Canada thistles, their extermination, T. .T. Burru l, Pii. I), 
(pp. 379-387).— In Illinois a law against the Canada thistle has been in 
force since February 28, 1897. In its present form the law provides 
that “any board of town auditors or commissioners in counties not 
under township organization, any city council or trustees of villages, 
may appoint a 4 commissioner of Canada thistles,’ who, when appointed, 
is clothed with proper authority and required to attend to the thorough 
eradication of every plant of this noxious weed. Pi executions may be 
made and fines imposed upon any one neglecting the requirements of, 
or refusing to obey, the law*. The only other weed against which the 
laws of our State are directed is that known as the cocklebur— act in 
force July 1, 1879, and applying only to highways.” One peculiarity 
of the thistle in Illinois, Ohio, and Indiana is that it rarely produces 
seed. The plant is described and accounts are given of experiments in 
exterminating it on a farm near Mat toon, Illinois, and on a small area 
on the campus of the University of Illinois. 

Kentucky Station, Bulletin No. 31, December, 1890 (pp. 27). 

Some strawberry rests, H. Garman (illustrated).— This includes 
notes on the strawberry leaf blight ( Ramularia tulasnei , Sacc.), with au 
account of experiments with fungicides ; and briefer notes oil the straw- 
berry leaf-roller (Phoxopteris comp tana , Frohl.), strawberry crown borer 
( Tylodema fragarm ?, Ri ley), stra w berry fill se w T orm ( Emphytm mandat m#, 
Norton), white grubs, June bug ( Alhrhina nitida, Linn.), strawberry 
root worms (Paria eanella , Fab., Oraphops nebuloswt, Lee., and Colas- 
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pin brwnnea , Fab.), smeared dagsw (A pale! a oUmita , Bra. and Abb.), and 
tarnmhed plant bug [hygan prateiwi*, Linn.), with suggestions as to 
remedies. 

Strawberry leaf blight— Observations at the station in the summer of 
1890 on “two lots of strawberries, one in a heavy, poorly drained soil, 
the other in a lighter soil with an almost perfect natural drainage, 
indicated no diflerenees in the amount of injury from blight which could 
bo attributed to differences in soil. It was noticed, however, that rows 
of strawberries which were exposed to the sun were much more affected 
by the blight than those in the shade. Experiments with Bordeaux mix- 
tine, can celeste, liver of sulphur, and London purple indicated that 
the blight can be largely prevented by the use of eit her of the first two 
fungicides named, ami to some extent b\ the others, Bordeaux mix- 
ture gave the best results. The author recommends that it be used aa 
often as once in two weeks. A list of 47 va rictus of strawberries 
grown on the station farm is given, arranged according to the relative 
amount of injury from the blight observed on them during the ♦season 
of 1890. 

Massachusetts Hatch Station, Bulletin Ho. 11, January. 1891 (pp. 22). 

CONDITIONS AFFECTING THE STRENGTH OF THE STOMACH! OF THE 
HALF FOR. RENNET, W. I\ Brooks. B. S. (pp, — A report of an 

investigation carried on at the station in 1889 and 1890, “ with the object 
of determining primarily the influence, if any, of length of time after 
eating upon the strength of the call’s stomach as a rennet. * * * 

It was decided also to note the inlbience. if any, of age and breed/’ 
Calves of different ages and breeds, sill grades, were purchased fiom 
time to time from farmers in the vicinity of the station, care being taken 
to ascertain the treatment, of each calf previous to the purchase. 

Every calf was takeu from the (aim to Hu butcher's Jiy the station assistant, who 
was iu all cases present when it was slaughtered, and superintended the taking of 
the remit* t, which was immediately carried, with all its contents (both ends being 
tied), in a clean c.o'eied pail to Hie laboratory. This work in 18S9 was done by Mr, 
F. S. Cooley, and this year by Mr, I.O. Williams, assistant agricult arista, respectively, 
in these years. The description of the laboratory management by the. chemist, Dr. 
C. A. Goessmann, is In re inserted : 

“The rennet., as soon as received, was emptied, turned inside out, and cleaned by 
placing in a largo dish of water and allowing it to float, therein for a few moments. 
In no case was water fen oil iiPo the stomach, but particular care was taken to per- 
form the washing as gently as possible, to prevent the loss of the delicate lining mem- 
brane which contains the curdling principle. The stomachs were then reveraed, ^filled 
with air to their full capacity and hung up to dry in a well-ventilated room. * * * 

, u Before the tests wore made the rennets were taken down, stripped of fat and 
worthless parts, and cut. into small strips. In this condition they were spread out it* ; 
a well- ventilated room and allowed to air dry several days. 

14 Tin*, rotund, solutions were prepared hy the D hi men thal process. In Avery c4ae 
the same weight of rennet whs taken and the final solution raised to the same volume, \ 
great earn laving taken to secure, as far ns practicable, identical condition# m all 
oases. The resnRs were obtained with fresh wbolemorniug’s ini Ik." 
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The results of the investigation are given in tables which contain the 
following data for 9 calves slaughtered 1 hoar after eating, 12 after 5 
hoars, 11 after 18 hours, and 2 after 30 hours : breed, age in days, date 
of slaughter, date of rennet test, per cent of moisture, parts of milk at 
37° 0. curdled by one part of air-dry aud water-free rennet in 10 
minntes. 

Those results indicate a progressive increase in the strength of the rennet due to 
fasting iu the throe classes from 1 hour up to 18. The average number of parrs of 
milk curdled by one part ol‘ water free rennet is: after X hour** font, 22,091 ; after 5 
hours, 23,315; and after 18 hours, 25,3:18. The number of animals which fasted JO 
hours is too small to justify any comparison. [Averages are also given for each 
breed and age. The author is, however, careful to state that] these averages are less 
satisfactory ihan»they would lie were the number of each breed, and of each age iu 
each breed, identical in each of the classes compared, aud it was the original intention 
to continue the work until five animals of each age in each breed had been included; 
lint in view of the fact that tne work thus far done indicates chiefly a wide individual 
variation, apparently without reference cither to feeding, breed, or age, it is not- 
deemed best, to continue the work. The individual differences vvithiu the classes are 
far greater than the differences between el asses. 

On similar grounds the results for breeds and for animals of different ages are not 
entirely satisfactoiy. * * * 

The average amount of milk curdled by one part of water-free rennet (pounds of 
milk for 1 pound of completely dried rennet) tiom the animals of tne differcut breeds 
is as follows: Jeisey, 27,945 . IMstciu, 22,fifi5 ; Hereford, 20.113; and Shorthorn, 
1(1,348. *• # * Thu extremes for Jerseys are 9JH'< and 43.201 ; for llolsteius, 7,974 

and 53,404 : for Herefords, 14,003 and 24,731 ; and for Shot thorns, 1 1,350 and 21,073. 
Further, the average for the f> lowest Jerseys is 17,292; for the 0 highest it is 
30,820. * * * The averages for the diffVuent ages arc as follows: from calves 5 

days old, 28,597 ; 28 to 30 days old, 19,057 ; 35 days old, 19,084 : 42 days old, 20,558. 
The range for those ages is as follows: for calves 5 days old, 11,359 to 53,404 ; 28 to 
30 days old, 7,947 to 30,549 ; 35 dajs old, 14,003 to 24,731 ; aud 43 days old, 9,188 to 
34,113. *■ * * 

ConchmoM.—tl) Individuality appears to he the strongest factor in determining 
the strength of the rennet. 

(2) Our average results indicate that fasting up to 18 hours increases the strength 
of the rennet ; hut the variations iu each class arc so largo that we are not warranted 
iu considering our experiments a proof of the fact. 

(3) That breed influences the strength of the rennet has not been established, 
though averages show a considerable variation which places those compared in the 
following order : Jersey, HoUtoin, Hereford and Shorthorn. 

(4) The rennet of the calf under 1 week old is apparently stronger than that of an 
animal 4 weeks or more old. 

Treatment of potatoes with lime for the prevention of 
rot, W. P Brooks, B. S. (pp. 8, 9).— A brief report of an experiment 
in which potatoes which had been sprinkled with lime were stored in a 
dry cellar and in a dry granary along with untreated potatoes, from 
September 17 to December 8. The differences in the amounts of dry and 
soft rot in the different lots were very small ami the experiment was, 
therefore, rightly deemed inconclusive. 

Variety test of oats, W. P. Brooks, B. S. (pp. 9, 10) Brief 

notes on 1 year’s test of Des Flandres mid Jaune de Flaudres oats. 
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Comparative test with hat caps, W. P. Brooks, B. 8. (pp.10, 
11). — Brief notes on a single experiment with three kinds of hay caps. 

Fonuicides and insecticides on the apple, pear, plum, and 
drape, S. T. Maynard, B. S, (pp. 12-21).— Insects and fungi were 
very destructive to fruit in Massachusetts in 1300. “ It is the belief of 
tnauy practical fruit growers and market gardeners that from one third 
to one half of the entire products of the orchards and gardens of the 
State are destroyed by insects and fungous diseases.” 

The experiments reported in this article arc iu continuation of those 
recorded iu Bulletin No. 7 of the station (See Experiment Studou 
Kecord, Vol. II, p. 22). 

Experiment No. 1 — Ammoniacal carbonate of copper and Paris green for 
apple scab and codling moth . — Iu preparing the mixture the formula used 
was “3 ounces precipitated carbonate of copper dissolved in 1 quart 
aqnanmuionia(22° Baunte), diluted with 28 gallons of water and 1 pound 
of Paris green to 500 gallons of the mixture.” This was sprayed on 
apple and pear trees June 7 and 17, and July 1 and 31, the carbonate of 
copper sol ation having been applied alone April 24, and Paris green aloue 
May 17 and 21. A diagram shows the arrangement of the treated and 
untreated trees. A table gives the results for the apple-trees, the pear 
trees being left out of accouut because they fruited very unequally. The 
foliage on all the trees was seriously injured. On the five treated apple- 
trees there was an average of 43 per cent of wormy apples, and on the 
four untreated trees, 84 per cent. The fungicide does not seem to have 
produced any effect when thus used in combination with Paris green. 

Experiment No. 2 — Bordeaux mixture and Paris green for apple scab 
and codling moth . — The formula used was “6 pounds of copper sulphate 
dissolved in 16 gallons of water, to which is added 4 pounds of fresh 
lime slacked in 6 gallons of water. To this mixture add Paris green iu 
the proportion of 1 pound to 500 gallons. * * • Three large apple- 
trees were selected that had blossomed abundantly, and one half of each 
tree was carefully treated. Several applications were made, beginning 
May 29, at intervals of abont 2 weeks.” 

A table gives the results, which were inconclusive. 

Experiment No. 3 — Amount of injury to foliage of apple-trees by Paris 
green — The ammoniaeal carbonate of copper mixture, with 1 pound of 
Paris green to 200, 300, 400, or 500 gallons of the mixture, was applied 
ou four apple-trees, the copper solution without Paris green on one 
tree, aud two trees were used as check s. The results are stated in a 
table. The injury from the codling moth was reduced by the Paris 
greeu from 70 per cent to 29 per cent, but no beneficial results were 
, obtained from the fungicide. Where 1 pound of Paris green to 509 
gallons of liqnid was nsed little injury to foliage was observed, but the 
amount of injury increased with the amount of Paris green applied. 

Experiment No. 4 — Kerosene and sulphate of copper for the plum 
wart — Kerosene having been found iu previous experiments at this 



station to be an effective remedy for the plain -wart { Plowrigktia mor • 
bom) it was tried ou a larger scale in 1890, with good results. 

In ltd application wo have found that, miles* used with great care, the smaller 
branofaes were destroyed. The past aenson we have overcome this difficulty by 
applying the kerosene mixed with some pigment to form a thin paste so that it would 
not spread over the branches, * * * 

To be effectual this application must be made as soon as the wart begins to enlarge, 
which is shown by a swelling on or under the bark, generally of a light brown color 
when the bark first bursts open, but becoming darker as it increases in development. 

The kerosene paste is best applied with a small, pointed paint brush, and should be 
used ou the wart only. 

Examination of the trees must be made at intervals of from 2 to 4 weeks, according 
to the state of the weather. 

If the weather be dry and clear few warts will he started, while if moist and warm 
they develop more abundantly. 

In tlie hope of finding some method of destroying* the warts which 
would require less labor, sulphate of copper (1 pound to 22 gallons of 
water) was sprayed on plum-trees April 1*0; sulphate of copper with 
Paris green (1 pound to 500 gallons), May 17 ; Bordeaux mixture and 
Paris green six times, from May 21 to July 20. 

Owing in the destruction of the trait aud the foli.ige by the first application [where 
Paris green was used'], positive results could nol be detent ined as in the effect of the 
Paris green upon tb« mreulio, hot in the ease of trees that were treated with the 
Bordeaux mixture and Parrs green only, a very large crop of fruit was matured, while 
other trees not treated lost all their fruit from the attacks of the mreulio. The 
number of warts w r as very decidedly less where treated w ith the copper mixtures than 
where untreated. 

One thing our experiments have demonstrated beyond a question, i. t. that plum- 
trees, leaves and branches, may he kept covered with mixtures of sulphate of copper, 
lime, and Paris green, for nearly the entire season without noticeable injury and we 
believe that both the plum wart and plum curenlio maybe held in check by this 
remedy. Another season it. is hoped Unit experiment* may be madeou a large scale 
in different localities throughout the State, to settle the question. 

Experiment JVo. 5 — Bordeaux mixture for grape mildew and rot — In 
the station plats are planted two vines each of about 100 varieties of 
grapes. Of these vines, one of each variety was treated and the other 
left as a check vine. Some of these varieties have not fruited, but 42 that 
produced fruit in sufficient quantity for comparison are mentioned in a 
table, with data as to time of ripening, color, and quality of fruit, and 
the effect of treatment ou mildew. The canes were painted with a 
strong solution of sulphate of copper, April 2 and 3, and sulphate of 
copper (1 pound to 22 gallons water) was applied May 29. 

Soon after this application it was found that the foliage was seriously injmed, and 
the next application, made Juno 20, was of the Bordeaux mixture. As the rose-bugs 
were beginning to work, 1 pound of Paris green to 500 gallons of the mixture was 
added to this, and other applications were made Jnly 19 and 2S. The Paris green 
bod no effect upon the rose-bug, and hand picking was resorted to to save the crop, 
but the effect of the Bordeaux mixture was so marked that at a long distance it was 
visible, not only preventing the mildew on the leaf, but the rot pf the berry, to which 
ftnne varieties are almost invariably subject. 

: aeoo-Ho.8 — 3 
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At the time of ripening the berries were badly stained with the cop- 
per, but Analysis showed that the amount was not sufficient to render 
the fruit unwholesome. 

Massachusetts Hatch Station, Meteorological Bulletin Ho. 24, December, 

1880 (pp. 4). 

This includes a daily and monthly summary of observations for 
December, 1800, made at the meteorological observatory of the station 
in charge of 0. D. Warner, B. 8. 

* 

Mississippi Station, Second Annual Report, 1889 (pp. 44). 

Report of director, S. M. Tracy, M. 8. — Cotton , test of varieties 
(pp. 8-12). — “ Twenty-live varieties were planted to test comparative 
yields and values of staples. The soil selected for this work was in a 
broad ravine where the land had been ‘made’ by washings from the 
adjoining hills. This land had been in constant cultivation tor at least 
8 years, but, so far as cau be learned, without the application of ferti- 
lizers.” The cotton was planted April 13, 1889. “No fertilizers were 
used. A very full stand was secured and no replanting was necessary. 
On May 20 the plants were thinned so as to stand 18 inches apart in the 
rows, and during the season the plants were plowed five times and hoed 
twice. The crop was ginned with a ‘Gullett’ gin, and samples of each 
variety were submitted to the ‘Arbitration Committee on Classifica- 
tion* of the New Orleans Cotton Exchange, to whom the station is 
indebted for classification and remarks given in the table” accompanying 
the report, which also contains data for the yields of lint and seed for 
each variety, and the “ value per acre” based oti the market price of 
similar grades in the New Orleuns market January 21, 1890. 

The average yi«Ul of seed cotton per acre was 975.5 pounds, of lint cotton 301,9 
pounds, and the average of lint to seed cotton was nearly 31 per cent. 

Truitt’s Premium gave the largest yield of lint per acre, 396.3 pounds; Dixon’s 
Improved the largest yield of seed cotton, 1,320 pounds, but only 352.2 pounds, or 
26.5 per cent, oflmt; Peterkiu gave the largest yield oflint per 100 pounds of seed, 
39.3 pounds, but made only 237.5 pounds of lint per acre ; Okra and Champion Cluster 
wero classed as good middling, while the others wevo classed as middliug, or below; 
but the yield of Okra was 294 pouuds of lint per acre, and of Champion Cluster only 
157.6 pounds, and the higher price at which these are valued does not compensate for 
their smaller yields. 

The value por acre of the six varieties succeeding best were— 


Truitt's Premium $40.62 

Ferrell’s Prolific ; . 40 * 49 

Jones’s L. 8. Prolific 39,48 

Excelsior 37.67 

Dixop’s Improved 36, 39 


Truitt’s Improved Prolific 
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Brief descriptive notes are given for each variety tested. 

Cotton, yield experiments (pp. 12-14).— Experiments with various fer- 
tilizers applied to Allen cotton ou worn-out clay soil wete attempted, 
but, owing to causes stated in the report, proved inconclusive. Experi- 
ments in “ topping” cotton and in deep and shallow cultivation are 
briefly repoi ted. 

Cotton worm , Paris green as an insecticide (p. 14).— Dry applications of 
Paris green (by means of sacks fastened to the ends of a short pole) 
proved an effective and inexpensive remedy for the cotton worm (Aletia 
argillacea). 

Corn , test of varieties (pp. 14-17).— Tabulated data for 44 varieties. 
The test was made ou land similar to that used in the test of varieties 
of cotton. u Laud ret If s Early Summer yellow flint was the first to 
ripen, the crop being ready to gather duly 10, and the yield being at 
the rate of 22.2 bushels per acre.” The six varieties giving the largest 
yields per acre were, Mosby 71, St. Charles White GO, Parish White 
dent 54, Improved Learning 52, Welborn’s Conscience 51, and Piasa 
King 51 bushels. 

The average yield of the white varieties was 44.0, of the colored vari- 
eties 37.1, of the Hint varieties LS.2, and of all the varieties 30.7 bushels 
per acre. 

Corn , field experiments (pp. 18, 19).— Experiments with various 
fertilizers applied to Evans corn, a large yellow variety, on worn-out 
upland soil, are briefly reported, but owing to the unevenness of the 
soil are not considered conclusive. 

Sorghum , test of varieties (pp. 10, 20).— Twenty -five varieties were 
tested “on thin clay upland, which had not been in cultivation for sev- 
eral years.” 

The heaviest y ield of stripped and topped cane was from the Honduras, which gave 
11 tons per acre. The greatest yield of cane sugar, U.5 per ceut, was from the Late 
Orange, while White African, Improved Orange, Link’s Hybrid, ami Swain’s Early 
Golden each yielded over 10 per cent of cane sugar, besides from 2.66 to 4.80 percent 
of gin cose. 

Sugar-cane, fertilizer experiment (pp. 20, 21).— Experiments with vari- 
oils fertilizers applied to ribbon cane are briefly reported, the results 
being inconclusive. 

Forage plants (pp. 21-3C). — Brief notes on experiments in 1889 with 
some ninety species of grassos, clovers, and other torage plants. 

Cattle feeding (pp. 36, 37).— Brief accounts of the results of feeding 
experiments with milch cows and steers. 

Ckarbon (p. 37). — A brief note on investigations which were after- 
wards reported in Bulletin No. 11 of the station (See Experiment 
Station Record, Vol. II, p. 159). 

Horticultural work (pp. 38, 39).— For experimental purposes the sta- 
tion has planted u 85 varieties of apples, 23 of pears, 97 of peaches, 86 
Of grapes, 33 of strawberries, and a considerable number of other fruits j 
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but none of these are yet in bearing.** Fertilizer experiments &n apples 
and strawberries are in progress. Experiments with reference to the 
expense of drying apples and corn are briefly reported. 

Chemical work (pp. 39-42).— Tabulated results of analyses of 26 sam- 
ples of fertilizers are reported. 

The work of the chemist has demonstrated very clearly the extensive frauds which 
are being practiced in the sale of commercial fertilizers, aud which are rendered pos- 
sible by the absence of any law for the protection of purchasers against dealers doing 
business outside of the State. The chemist informs me that, of the samples sent him 
by farmers during the past year, not one has come tip to the minimum content 
claimed by the manufacturer, or to the minimum found in the sample sent 1>y the 
manufacturer to the State chemist for analysis. It is hoped that the present State 
legislature will take steps to remedy this evil. 

Refort of meteorologist, J. M. White, Mt. S. (p. 43). — A tabu- 
lated monthly summary of observations made iu 1889. 

Nevada Station, Second Annual Report, 1889 (pp. 8). 

Report of director, Lk R. 1). Brown, Ph. 1).— This is for tlie 
year ending June 30, 1889, aud includes a brief outline of the work of 
the station. 

New Hampshire Station, Bulletin No. 10, Harch, 1890 (pp. 11). 

Co-operative fertilizer experiments, G. H. WniTCHEit, B. S.— 
A report is given of a co-operative experiment on ten farms, the object 
being “ to determine, by field tests, the relative proportion of nitrogen, 
phosphoric acid, and potash which should form the most perfect crop 
ration for the soils and crops experimented on.” Each separate experi- 
ment was made on 30 twentieth acre plats. The fertilizers used were 
dissolved bone-black, muriate of potash, and snlphaleof ammonia, used 
singly, two by two, and all together on 13 plats; ashes, barn-yard 
manure, and a “ prepared fertilizer,” each on one plat, and on one plat, the 
manuring of which was left to the discretion of the experimenter, solu- 
ble Pacific guano, Quinnipiac fertilizer, Bradley’s XL, and Stoekbridge’s 
potato manure, were each used in one case, hen manors in two cases, 
aud ground bone and ashes together in one case. Four plats received 
no fertilizer. The plan was to apply these different fertilizing materials, 
except the barn-yard manure, in such quantity that the cost of the 
fertilizer for each plat would be 50 cents ; the cost of the barn-yard 
manure is roughly estimated at $1 per plat. The crop raised was in seveu ' 
cases corn, iu one case corn for silage, in one sweet-corn, and in one 
potatoes. ‘‘While the results can not be regarded as perfect* in fact 
fall far short of that, nevertheless it is believed that they are valuable.*’ 

The tabulated data includes the kinds and amounts of fertilises , 
used; the yield of crops on each plat; a comparison Of ther respite Vipf. 
manure, “prepared fertilizer,” and chemicals; composition of 
fertilizers giving the best results; increased yield over the 



pints ; And the value of the same, allowing 25 centR per bushel for shelled 
corn and $5 per ton for stover. The author’s conclusions are as follows: 

(1) Chemicals when properly mixed can fully take the place of farm- 
nrd manure as a source of plant food. This is shown by the averages 
of the host plats in each set. (2) Chemicals when properly mixed can 
and do give greater increase of crop than commercial fertilizers. (3) 
The average chemical composition of fertilizers for New Hampshire 
should be phosphoric acid, 9 to 11 per cent; potash, 9 to 15 per cent; 
nitrogen 2 to 4 percent; whereas the fertilizers offered to us in the 
market average, phosphoric acid, 11 per cent; potash, 2.5 per cent; 
nitrogen. 2.5 per cent.’’ 

The author advocates home mixing of crude chemicals, and repriuts 
the formulas of fertilizers for com, wheat, oats, hay, and potatoes given 
in Bulletin No. 6 of the station. 

New Hampshire Station, Bulletin No. 11, November, 1890 (pp. 14). 

Results ok keeihng skim milk anp corn meal versus corn 
MEAL ANl> MimiLINUS, 11. II. WUITCHKK, B. S. (pp. 3-10).— The 
experiment was made to compare the financial results of the use of 
skim-niilk and wheat middlings in fattening young pigs. “Within our 
State to-day theie are piobably 100,001) cows, producing 300,000,000 
pounds of milk, of w Inch about three fourths, or 225,000,000 pounds, is 
made into butter. Now , on ail a\ ei age, we gel not l'ar from 80 per cent of 
the whole milk as skim-milk; consequently the animal quantity of skim- 
milk that the tanners of New Hampshire Inn e to <lispo.se of is 180,000,000 
pounds, and if this is worth 25 rents per hundred it represents a value 
of $450,000.” 

Six pigs, grade Chester Whites, about six weeks old, were divided into 
two lots nearly alike in total live weight. During a preparatory period 
of 10 days they were all led on skiin-uulk. At the end of that time the 
total live weight of the three pigs in lot 1 was 96.5 pounds, aud those 
of lot 2, 106 pounds. 

The two rations were so made bn to contain like amounts of digesti- 
ble dry matter; one was composed of 1 part by weight of corn meal to 
2 parts of sldm-inilk, and the other of equal parts by weight of corn 
meal and wheat middlings. The feeding extended from September 3 to 
January 14, 133 days, and was divided into five periods, the first three 
of which were of 21 days duration and the remaining two of 35 days. 

During the first period lot l was fed the skim milk and corn-meal 
ration and lot 2 the mixed-grain ration. In the second period lol 1 was 
changed to the mixed-grain ration and lot 2 to the skim- milk and corn- 
meal ration; and so on throughout the experiment, altorualing the two, 
lots from the skim-milk aud com meal to the mixed-grain ration, and 
vies versa, at the beginning of each period, the change being an imme- 
diate one* The amount of each of the two rations led daily was through- 
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oat the experiment so regulated as to contain 0.53 to 0.54 pound of albu- 
minoids and amides, aud 3.33 to 3.36 pounds of carbohydrates and fats 
for each 100 ponnds of live weight, and was calculated at the beginning 
of each week “ not on the actnal weight at the commencement of the 
week, but upon an estimate of what each lot would weigh at the end of 
the week. * * # As a matter of fact, therefore, the quantity of food 
was always figured for a greater weight than actually existed.” The 
daily amount of food given and water drank, gain in live weight, cost 
of gain per pound (allowing 35 cents per 100 ponnds for skim-milk, $20 
per ton for corn meal, and $2(5 for middlings), digestible dry matter 
consumed per J00 pounds of increase in live weight for each lot by 
periods, aud the average cost per pound of growth for each lot on each 
of the two rations, are given in tables. 

The following brief summary gives the averages for the 133 days of 
the trial: 


Cain per week, coat per pound of gain, and dry matter consumed. 


Avorago weekh gain for 10(» pounds of live weight poundn . 

Average cost of 1 pound of increase in live weight cents.. 

Average amount of digestible diy matter required to produce 100 
pournta ot gain in live weight pounds.. 


Skim-milk and 

Mixed-grain 

corn-meal ration. 

ration. 

Loti. 

Lot 2. 

Loti. 

Lot 2. 

11.8 

12.5 

9.2 

*5 

3.0 

3.4 

5.1 

6.3 

242.0 

220.5 

334.5 

334. 5 


It is atoncis aeon that the rato of gain is umni«takahly greater on the skim-milk and 
grain than on the grain alone, * * * while the cost- of growth in lots 1 and 2 is 

1.2 cents and 1.1) cents greater per pound when the food was mixed grain. On grain 
alone there was a loss of more than 1 cent for every pound of growth. * * * The 
cost of growth and the amount of food required to produce 100 pounds of growth 
increase as the pigs grow older, and it would have been much more profitable to have 
sold them when averaging 175 pounds each than when averaging 240 pounds. 

A calculation of the money value of the skim-milk made “by deter- 
mining the value of the gain for each skim-milk period and subtracting 
therefrom the cost of the com meal which was fed with the 
skim-milk,” indicates that “with thrifty pigs from 20 to 30 cents per 
hundred ought to be aud can be realized for skim-inilk when live hogs 
sell at 4 cents per pound. It must be constantly kept iu mind, however, 
that they must be sold by the time they reach a live weight of from 
200 to 230 pounds.” 

Determination of the digestibility of rations, F. W. Morse, 
B. S. (pp. 11-13).— For the purpose of determining the comparative 
digestibility of the two rations, one pig was fed on the skim-milk and 
corn-meal ration (1 part by weight of com meal to 1.83 parts of skim- 
milk), and another pig on the mixed-grain ration (equal parts of Com 
meal and middlings), the excrement being collected for seven days in 
each ease. The average composition of the excrement from each pig, 
the amounts of each constituent of the two rations consumed, voided* 
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and digested, and the co-efficients of digestibility are stated in tables, 
“The nutritive ratios calculated from the actually digested nutrients 
vary but slightly in the two rations, being 1 to 6.17 for the corn meal 
and middlings, and 1 to 6.27 for the corn meal and skim-milk.” 

CONOUTSrONS FROM THE EXPERIMENT, G. H. WHITCHEU, B. S. 
(p.14). — Among the conclusions drawn by the author are the following:* 

One hundred pounds of digestible matter in the skim-milk and corn- meal ration 
were equal to 146.6 pounds in the corn-meal and middlings ration. 

The superiority of the skim-milk ration is due in part, doubtless, to its greater 
digestibility: but still more, in my opinion, to the fact that there is less waste mat- 
ter, that is, indigestible matter, to bo carried through the system, ami to the noticea- 
ble difference in the character of the dung. The pigs on mixed grain invariably 
grew constipated, while those on skim-milk were not so affected. 

The cost of a pound of gain on skim- mi Ik and corn meal was 3.6 cents; on mixed- 
grain ration, 5.2 cents. 

Digestible dry matter required to produce 100 pounds of gain of live weight ou 
skim-milk and corn rural, 231 pounds; on mixed grain, 334.5 pounds. 


New Jersey Stations, Bulletin No. 75, November 7, 1890 (pp. 34). 

Insecticides and how to apply them, J. B. Smith.— This con- 
tains brief, popular accounts of the different stages of insects, the ways 
in which they attack plants, methods for applying insecticides, ami 
various kinds of spraying machines. 

The preparation of a number of different kinds of insecticides is also 
described and a record is given of experiments with some of these 
insecticides by the author and others in 189U. Potmli salts . — Ivainifc 
(1 ouuce to 1 pint of water) w as effective against wire-worms, cabbage 
maggots, and plant-lice, but not so against hairy caterpillars. Muriate 
of potash was used with less success. Tobacco . — A decoction of tobacco 
was successfully used for flea beetles on potatoes, plant-lice on rose- 
bushes and chrysanthemums, the wheat louse, the larva of the rose tor- 
tricid, and the rose slug, but was not satisfactory as used for the larva 
of the elm-leaf beetle, hairy caterpiller, rose-chafer, and striped beetle 
on melon vines. “Nieotinia,” a rather coarsely ground tobacco dust, 
was ineffective when applied on dry plants, but made a somewhat better 
showing on moist plants. A finely ground tobacco dust prepared by 
the author was much more effective. The addition of carbolic? acid to 
the tobacco powders increased their efficiency fully .50 per cent. “ X. O. 
dust,” which seems to be a mixture of tobacco, carbolic acid, and whit- 
ing, was more effective than either of the other tobacco powders and is 
considered by the author fully equal to pyrethrum as a contact poison 
to be applied dry. Owing to the difficulty of making the pow'ders adhere 
they are not likely to prove as effective in ordinary field use as they are 
in experiments ou a small scale. Tobacco dust put into the soil was 
successfully used in 1890 by Dr. 15. F. Smith as a remedy for the peach 
louse. Nupthaline. — Experiments with this substance for cabbage and 
radish maggots, the rose chafer, and plant-lice, while inconclusive, led 
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tlio author to believe that naphthaline will prove a valuable insecticide 
for some purposes. Fifth -oil soaps. — A commercial brand of whale-oil 
soap and a fish-oil soap prepared at the station (formula: Hirsoh’s 
crystal potash lye 1 pound, fish oil 3 pints, soft water 3 gallons) was 
successfully used for plant lice. For ordinary purposes a mixture of 1 
pound of soap to 8 gallons of water is sufficiently strong. Qas-tar and 
tar water. — Tar- water (1 gallon of tar to 2 gallons of water) was unsuc- 
cessfully tried “on all kinds of plant lice and on various larvm, 
including the cabbage worm.” In the light of his own experience 
and that of others the author believes that gas-tar is valueless as an 
insecticide. Carbonate of lime. — Experiments indicated that this hi not 
of much value as an insecticide, but “Iirn a considerable advantage over 
plaster for mixing with Pans given or London purple.* Fareha insevti- 
ride— This is a preparation of sulphur and was tried “on all sorts of 
insects without success, except in the ease of the red spider,* for which 
it seems to be a specific. Sludge oil soap. — A few experiments indicated 
that this is “a powerful insecticide and not injurious to plants.” Paris 
green or London purple for squash borers. — Brief reports on experiments 
by several persons who applied Paris green or London purple to the 
stems of squash vines, as recommended by Dr. Lintner of New York. 
The results are inconclusive and further experiments arc necessary. 

The article also contains brief general notes on the use of the arsen- 
ites, kerosene emulsion, pyretlmim, lime, and hellebore as insecticides. 

New Jersey Stations, Bulletin No. 76, November 28, 1890 (pp, 31), 

SOME FUNGOUS DISEASES OF THE SM KK T-POTA'I O, B. T). IlALSTKD, 
J). So. (illustrated). — 1 it this bulletin are given the results of recent 
investigations of eei tain fungous diseases of t lie sweet-potato at the 
New Jersey College (Station. The descriptions of the diseases and of 
the fungi which cause them arc clearly made in unteehnical language 
and are illustrated with nineteen liguies. More detailed accounts of 
the investigations in this line will be given in the aumial report of the 
station for 1890. 

The diseases described an l illustrated are the soft rot (Rhizopus nigri- 
cans, Ehr.), black rot (Ceratoeystis fimbria ta , E. and Hals.), soil rot 
( Acrocystis batata ’, E. and Hals.), stem rot, white rot, dry rot (Phoma 
batata ?, E. and Ilals.), sweet-potato scurf ( Monilochwtcs inf uscans , E. and 
Hals.), leaf blight (Phyllostieta batuticola , E. and M.), leaf mold (tty* 
top us ipommeepand urn nw, Farl.). The following summary is takeu from 
the bulletin : 

Snft rot is caused by a mold that grows with groat rapidity in the roots, and 1* 
usually most destructive to tbo sweol -potatoes shortly after digging time, while the 
roots are passing through the condition known as “ sweating.” The chief and effect* 
ive preventive is at this time to keep the potatoes in a well-ventilated, dry room, 
maintained at the temperature of about 70° by moans of artificial heat; watch ft* 
and remove anj r decaying roots, as the fungus quickly passes from one potato to 
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another* specially if bruised, cut, or broken. This last suggest a further precaution 
of handling ami marring fctie roots as little m possible. 

Black rot is caused by a mold that may outer the sprout from the mother root in 
the hot-bed and thus transmit the trouble to the potatoes of tbe next generation. 
It is also possible for the germs to remain for a considerable time in the soil, and the 
rot to enter the roots directly therefrom. When once in the potato, it spreads through 
it, embittering and blackening the tissue until the whole root is worthless. The 
greatest precautions should he taken that only healthy roots are used in the hot-bed, 
and that all sprouts shewing any signs of blackening of Bteiri or young leaves be 
discarded. Field experiments in the future may lead to a direct remedy that may 
be applied to the plants or the soil, or both. 

Soil rot is due to the invasion of a fungous growth that attacks the roots through 
their small lateral hhrils, usually when unite young, and not being able to spread 
throughout the whole root, the further development of the infested potato may cause 
a partial obliteration of the disease. Plants badly attacked are not able to produce 
vigorous vines, and the roots, while often numerous, are mostly small and unmarket- 
able The fungus produces vast numbers of spores in the diseased tissue, and this 
becomingdry and powdery, the germs are largely left in the soil, where they probably 
retain thoir vitality for a longtime, mid serve to inoculate the roots of the first sweet- 
potato plants that are set upon the infested soil. The use of healthy sprouts does not 
insure the crop Irma the fungus, and therefore remedy must besought in ridding the 
soil of the germs or preventing them from entering the young roofs. The growing 
of other crops upon an infested soil for a term of years, while at a present comparative 
loss, is one of the most pi act km bio methods of clearing the land. If is possible that 
the fungus feeds upon other plants than the sweet-potato— -a condition of things sus- 
pected horn an examination of the roots of severul weeds growing among the potatoes. 
Further field expernnouls need to be made before definite results as to application of 
remedies to the soil can be recommended. 

Sim rot.— Upon this the investigations wore begun loo late to obtain tbe first stages 
of the disease, Several kinds of fungous growths have been met with, one or more 
of which may have been the cause. The young roots begiu to decay near the top, 
the rot descending usually for only an inch or so, during which time new sprouts grow 
from below, but to no purpose. 

White rot is associated with a blue mold that, 1 loginning at the base of due hairs, 
produces small but slowly deepening and broadening pits, until the whole root may 
be changed into a dry, chalky, worthless substance. As yet this form of rot is not 
common. 

Jbji rot is another decay of the tl sweets ” of fungous orlgiu, in this case not chang- 
ing the exterior color, but transforming the substance into a dry, yellowish mass, 
with pimples upon the surface, in which the spores of the parasite are produced in 
great numbers. Fortunately this trouble is as yet not, serious. 

Scurf is a Well known superficial appearance of the potato, due to a dark mold 
that grows In the surface cells of the root, and afterwards sends np dark spore-bear- 
ing stalks. While reducing the market value of the potato the mold docs not cause 
a destruction of the root, aud therefore is not an occasion for auy alarm. 

Loaf Might is the name of a trouble due to a fungus that coniines its work to the 
leaves, where it produces dead spots in the foliage, and thereby weakens the plant 
to an extent proportional to the amount of spotting. 

White mold is more troublesome in New Jersey than the leaf blight, as it ruins the 
older leaves, which turn brown and die. It, however, in contrast with soil, black 
and soft tots, is a Comparatively harmless enemy. 
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New Jersey Stations, Special Bulletin K, February 28, 1890 (pp. 43). 

TlIH INSECTS INJURIOUSLY AFFECTING CliANUEUItlES, J. K. SMITH 
(illustrated).— This includes a review of field notes made by the author 
in 1889, and illustrated accouuts of the following insects, with sugges- 
tions as to remedies: the black-headed cranberry worm (Rhopobota vac • 
ciniana , Tack.), yellow-headed cranberry worm {'Herat vacomivoram , 
Pack.), cranberry fruit worm {Acrobattis mceimi ), tip worm ( Ced&omyia 
mecinii. Smith), cranberry scale ( Aepidiotut , Bp.), grasshoppers, locusts, 
and cranberry leaf hoppers. 

The bulletin is illustrated with 20 figures, of which 18 arc original. 
Reference is made to previous studies by the author on insects infesting 
cranberries in Now Jersey and Massachusetts, published in Bulletin No. 
4 of the Division of Entomology of this Department, and in the Annual 
Report of this Department lor 1884, 

New Mexico Station, Bulletin No. 1, April, 1890 (pp. 4). 

General information regarding the station, JI. Hauley, M. 
A.— The Territorial legislature of New Mexico at its session of 1889 
established au agricultural college at Las Cruces and connected with it 
an experiment station in accordance with the provisions of the act of 
Congress of March 2, 1887. The citizens of Mesilla Valley donated to 
the college, and station a farm, part of which was in cultivation accord- 
ing to primitive methods, while the rest was virgin soil. As irrigation 
must be largely used here it will require much labor to prepare the farm 
for experimental uses. “ A portion of the farm is mesa land lying above 
irrigation level, and was covered witli the native mesquiteand tornillo. 
For ages it has received but the scanty rain fall of arid regions. This 
portion lias been cleared of its rubbish, and reveals a soil of apparently 
great fertility. 

“ Water can be bad at a depth of 50 feet, and we are now sinking 
wells and putting in hoisting apparatus, hoping soon to show, on a small 
scale to be sure, the superior quality of the soil. The farm has been 
substantially fenced, some irrigating ditches constructed, much leveling 
done, and buildings are now being erected for the accommodation of 
the station. The land is being tilled to cominou crops to bring it ‘iuto 
subjection,’ This is all preparatory work, but it is necessary work.” 

Attention is called to the peculiar conditions existing in New Mexico 
because of its great area and varying elevation and the great variety of 
its soils and climates. This station evidently has before it a large but 
exceedingly interesting task to aid in developing the agricultural pos* 
sibilitics of this region. 
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Stew Mexico Station, Bulletin Ho, 2, October, 1890 (pp. 6). 

The work op thk station, A. E. Blount, M. A.— A large, two- 
story brick building, containing nine rooms, is in process of erection for 
the nse of the college. In addition to the work on the farm, mentioned 
in Bulletin No. 1 of the station, 45 acres have been prepared for 
experiments in the propagation and cultivation of fruit and shade trees, 
nursery stock, vegetables, and grains. Plans are being made for the 
establishment of a grass garden and for the building of irrigation 
reservoirs to be filled from wells. Twenty acres will be devoted to 
experiments with orchard and small fruits, grapes, nuts, shade trees, 
sugar-beets, ami potatoes. Varieties of wheat, corn, oats, barley, rye, 
buckwheat, sorghum, grasses, clovers, millets, and other forage plants 
will be tested. Various methods of irrigation, tillage, and rotation will 
be tried. 

The mistletoe (Phoradetulron juniperhum) and the dodder (Cuscuta 
irifolii) are very troublesome in this region. The insects which com- 
mitted the most serious depredations during the season of 1890 were 
the Jane bug ( Lavh nosterna fusea), twig girdler ( Oneideres cingula tus), 
squash bug (Covens tristis), vine hopper ( Tettigonia vitis ), and the woolly 
aphis (Aphis lanigera). 

Hew York Cornell Station, Second Annual Report, 1889 tpp. 24). 

This includes brief reports by the director, treasurer, chemist, botan- 
ist and arboriculturist, cryptogamic botanist, eutomologist, agricultur- 
ist, and horticulturist, outlining the work of the year in the different 
departments of the station. 

The following observation by the director on the kind of labor neces- 
sary to the success of station work is worthy of note: *‘lt was early 
found that untrained laborers were illy suited to perform even the 
most common operations of experiment work without careful and con- 
stant supervision. So, for the sake of both economy and accuracy, the 
common laborer has been largely dispensed with, and the work has 
been performed by the salaried assistants.” 

The fact that u there are not less than 500,000 adult men in the State 
who are directly engaged, to a greater or less extent, in growing ani- 
mals and plants,” has made it necessary for the station to depend very 
largely on the agricultural press for the dissemination of the results of 
its work, and the liberal and kindly aid which has been exteuded to 
the station by the press is gratefully acknowledged in the report of the 
director. 

Hew York Cornell Station, Bulletin Ho. 23, December, 1890 (pp. 28). 

Insects injurious to fruits, J. H, Oomstook, B. S., and M. I. 
SlAN OERL AND (pp. 103-120, illustrated).— 'Notes on the pear-leaf blister 
(Phytoptus pyri)t a stag-beetle borer in the pear (Doran parallelus ), 
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apple bnocnlntrix ( Buccal afrix pomfoliella ), cherry-tree tortrix {Cacceda 
(WitHii'orana), cherry-tree scallop-shell moth (Hyffria muhtlata), a leaf 
roller on tlie currant (Cacrcvia rosana ), a blackberry cane-boier ( Oberea 
bimaculata ), and the snowy tree-cricket [Oeemthva nircns). 

Pear-leaf blister , — A disease of pear leaves observed in Western New 
York has been found to be caused by Thytoptns pyrL Inference is 
made to accounts of this disease by Burrill and Sorauer, The symptoms 
of the disease, structure of the leaf gall, appearance of the mite, and its 
life history aie described and illustrated. The authors found the num- 
ber of rings ou the bod.\ of the insect to be much greater than is stated 
by Sorauer. Experiments with kerosene emulsion as an insecticide for 
this mite gave only negative results. Pruning the young wood after 
the mites have gone into winter quarters in the terminal buds, and 
burning the fallen leaves and rubbish in the orchard are the only effect- 
ive means for destroying these insects. 

A stag beetle borer in the pear. — Ihrcus parallel as was found at Elmira, 
New York, 44 in the roots of an old pear tree, w here it had eatcuoffone 
of the branch roots, which was about 2 inches through, and the tap- 
root, which was neatly 3 inches through, and was eating upwards in the 
tap root when discovered.*’ 

'Hie apple bvmilatrir.— This pest of the apple is becoming very abun- 
dant in some parts of New York. A loview of what is known about 
this insect is given, especial use being made of the results of Dr. Braun's 
studies, published in the Annual iteport of the station for 1883 (pp. 
157-101). Experiments showed tliai the pupa* in cocoons attached to 
the larger branches and the trunk may be destroyed by a strong kero- 
sene emulsion. 

A small amount of pure kerosene applied in a line apray killed every pupa; and as 
the oil evaporated in a few horns, it is quite probable that the dormant wood wan not 
injured. Still, I am unwilling lo advise llie owe ofkorosene in this way before trying 
further experiments And I believe that a more practicable method of lighting the 
pest is suggested by 1h< k hiel that dining 1 lie greater portion of its larval existeneeit 
feeds exposed ou the surliiee of the leaves If, tlierefoie,the Infested tree# be liber- 
ally spiaved with Pans gieen water during the lattor half of June the larvm will be 
poisoned. 

The cherry tree tortrix . — The insect and its nest are described and 
illustrated. The eggs were not observed, but it is considered probable 
that they are laid in a cluster near the ends of branches and do not hatch 
until spring. 

As no black currant (the plant upon which the eggs wore found) was at band, the 
larvio wore placed on the common led ouiiunt, where they were perfectly contented* 
* * * Probably the most practicable method of destroying this insect, should it 
becomo a serious pest, would be the careful prnuing and burning of the infested leaves 
and twigs. As the insect is concealed in the rolled loaves during Its larval existence, 
the application of arsenical sprays would probably be of little use. 

A blackberry cane-borer . — An account of observations on Oberea bintae* 
uhta found infesting blackberry canes near Kidder’s, New York} in 
1888. Infested canes should be promptly cutaud burned* 
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The snowy tre&cneleL — An illustrated account of Oecanthm niveus, 
which caused injuries to the canes of block raspberries, as reported to 
the station : 

This insect is very subject to the attacks of parasites. From a single nest from 
which we bred only sixteen moths there emerged eighty-seven Ichneumon flics. It 
is evident that in th)B case the majority of the larvm were destroyed by the parasites. 
This is probably the reason that the species is kept tolerably well in check in most 
parts of the country. 

In case this insect becomes destructively abundant, it can he easily cheeked by 
cutting out the newts and burning them before the moths emerge. A« the insects 
reach maturity in .July, some of them early in that month, the destruction of the 
nests should bo made not later than the last of June. 

The cherry tree scallop-shell moth . — An illustrated accouut of this 
insect, from specimens bred in the in sectary of the station. The larva 
is described in detail. Ohalcid and braeonid flies were found to be 
parasites destructive to Hydrin vndulata . 

Notwithstanding the number ami activity of its little foes, this cherry-tree pest 
( Hydria mdulaia) has become no numerous in a grove of small trees, mostly wild 
cherry, near the in sectary that during the past summer the beauty of many of the 
cherry-trees was seriously marred and their growth x«o doubt considerably checked. 
The remedy is simple and easily applied. Our experiments in the insectary, supple- 
mented by Held observations, indicate that the insect is single brooded in this State, 
and that most of ihe larvje leave the nest during the month of September, so that if 
the branches containing the nests lie cut off and burned prior to September 1, the 
pest will soon he exterminated. 

A leaf roller on the currant — An illustrated account of the life history 
of Caccccia rosana , from specimens bred in t he insectary of the station. 

The eggs hatched during the last days of April (27-^). Some of the larva) had 
reached the last- larval stage by the middle of May, while others were not more 
than half grown at this turn*. The first pupa was observed May ‘22, and within a 
week all of the larvm had transformed to pujue. The moths began to emerge Juno 3. 

Eggs were not oblained from the moths that we bred, consequently only one gen- 
eration was observed. It is probable, however, that there are two or more broods 
each season. The time at w hich the eggs were found show's that the species passes 
the wiuter in this form. 

Hew York Cornell Station, Bulletin Ho. 24, December, 1890 (pp. 13). 

The clover rust, J. K. Howell (pp. 129-139, illustrated).— Atten- 
tion is called at tlie outset to the difference between clover rust ( Uromy- 
ces trifolii) and two other minor diseases of red and white clovers, 
Pkyllachora trifolii and Phaddium trifolii. “Both of the latter pro- 
doc© black, smoothish discolorations, chiefly of the leaves; while the 
true ‘dover rust’ infests the leaves, the leaf stalk, or petioles, and the 
stems. In appearance the spots of the rust proper are oblong, well 
defined, brown in color, and somewhat powdery on the surface. The 
disease has not been long known in America, but has prevailed to such 
an extent daring the several wet, cool seasons preceding 1890, inmany 
sections of the Northern States, that it mast bo regarded as a disease 
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likely to affect seriously, under conditions favorable to its development, 
an agricultural crop.” 

The relation of clover rust to other forms of rust is briefly discussed. 
u Uromycen trifolii has long been known in Europe on many species of 
elovets and a few other leguminosic, but has not attracted the attention 
of mycologists in America until recently. The form on our cultivated 
clovers was no doubt introduced within a comparatively few years, but 
that on certain Rocky Mountain plants may be native.” 

The “ rust” proper w as first reported in Ameiica in 1884, by Mr. Ilol- 
way, in the “ List of Iowa ITrediiieic,” compiled by Mr. Arthur. 

According to a table given in this article, clover rust has been found 
in tins country from Connecticut to Montana and Utah, and on six 
species of clover and Glyeyrrhizu Ivpidota. lu 1888, according to Pro- 
fessor Underwood, it was cjuite injurious to clover near Syracuse, New 
York. “The uredo and teleutosporo stages (the rust proper) were also 
noticed near Ithaca m 1888, occurring in great abundance. During the 
year 188t> all three stages have been found on the red and the white 
clover, the rust stages so abundant as to destroy, it is estimated, 50 per 
cent of the second or ‘roweii* crop. During 1800 it was far less abun- 
dant. Although in the autumn it was plentiful it did not injure the 
clover to a great extent.” 

The investigations reported in this bulletin were planned l>y Professor 
Dudley and carried on in his laboratory, but, as Professor Dudley states 
in a foot-note to this article, “the discoveries made and the conclusions 
reached, and in part stated herein, are the result of tin* faithful, care- 
ful work of the author, who, as time permits, will follow out the incom- 
pleted lines ol investigation.” The fungus in its different stages is 
described and illustrated, and observations and experiments made at 
the station are concisely recorded. 

Summary. — (1) The parasitic clover mat is chiefly propagated throughout tbo 
glowing season of the host, by the urodospoics, owing to their abundance, rapid 
germination, and the fact that tor the most part they icptoduce only their own form 
of spore. 

(2) The germination of the iccidiospoios gnes rise to modosori, thus demonstrat- 
ing what has heiotofoie been mml\ assumed, \i/., the connection of the ircidiumor 
“ duster-cup v ot clovers with the Inown “clo\cr tust.” 

(8) lloth nrcdosporcs a ml menhospores pie for a low temperature in germination. 
[Experiments showed that the former germinated most rapidly at 1 1— 10 c> C.,and the 
latter at 15-1S 0 C.] This amounts for the fact tlml dm mg the itiiddlo period of the 
summer of 18D0, which was very warm, little of the lust appeared, while more of it 
was generated during the latter and comparatively cooler months, although at no 
time did the amount equal that pioduoed during the cool and moist midsummer and 
autumn of 1880. 

The most important qnestions remaining to be investigated in the life history of 
the clover rust aw its mode of hibernation and the origin of the »oidia. The two 
questions aio closely linked, together, aud two theories have occurred as possible 
solutions of thorn. First, the .ecidia may be produced in the spring through the 
germination of toleutospores which live over winter on the dead clover stems. 
Second, the uredo and teleutospores may germinate in the fall, form myoelium in 



m 


the white clover plants, and survive the winter in them os mycelium and sperroo* 
gouia* The first mode would seem the natural one for preserving the parasite through 
the winter; but the small number of germinations [only seven from numerous cul- 
tures, and even in these cases development was soon arrested] obtained from the 
teleutosporea taken from the dead stems implies sogie other mode of hibernation. 
The second theory is supported by the fact that, in 1800 at least, not only the aw id in, 
but mainly the m ode aud tele utospo res also, were found in spring and early summer, 
occurring maiuly ou the white clover. The infection of the *‘roweu” or secoud 
crop of red clover evidently took place largely through the generations of u redo- 
spores derived from the white clover. Observations along these lines are still going on. 

Suggestion*. —Bo far as present observations go : 

(1) The early crop of red clover is not. likely to suffer injury from the rust. 

(S) As the second crop is likely to suffer greatly if the midsummer is cool, and as 
clover becomes a valuable fertilizer when plowed in, the holds should be carefully 
watched in such seasons and the crop might be plowed under to advantage. 

(3) Burning tho clover fields in the fall would probably have some effect in 
checking the spread of the disease during the next season; but the application of 
fungicides seems impracticable. 


North Carolina Station, Bulletin No. 73a (Meteorological Bulletin No. 12), 
October 15, 1890 (pp. 16). 

Meteorological summary vou North Carolina, September, 

1890, Li. B. Battle, Ph. IX, and C. F. von Herrmann Noies on the 

weather, aud monthly summaries aud a tabulated daily record of meteor- 
.ological observations by the North Carolina weather service. The 
bulletin is illustrated with maps of Nort It Carolina, showing the isother- 
mal lines aud the total precipitation for different parts of the State. 

Khode Island Station, Second Annual Report, 1889 (pp. 124). 

This is published as Part II of the Second Annual Report of the 
board of managers of the Rhode Island State Agricultural School and 
Experiment Station, made to the general assembly of Rhode Island at 
its January session, 1890. 

Report ok board of managers (pp. 3-8).— A brief account of 
the operations of the station in 1889. 

Organization, C. O. Flagg, B. S. (pp. A- 18). — A reprint of Bulletin 
No. 1 of the station (See Experiment Station Record, Vol. l,p. 14o). 

The farm, C. O. Flagg, B. S., and E. F. Clark (pp. 19-32).— A 
reprint of Bulletin No. 2 of the station (See Experiment Station Record. 
Vol. I, p. 146). 

Stock feeding, H. J. Wheeler, Ph. IX (pp. 33-69) — A reprint of 
Bulletin No. 3 of the station (See Experiment Station Record, Vol. I, 
p. 296). 

Bee keeping, S. Cushman (pp. 70-96).— A reprint of Bulletin No. 
4 of the station (See Experiment Station Record, Vol. I, p. 296). 

Potatoes, methods of planting and test of varieties, and 
METEOROLOGICAL SUMMARY, L. F. KlNNilV, B. S. (pp. 97-104) — A 
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reprint of Bulletin No. 5 of the station (See Experiment Station Becord, 
Vol. I, p. 297). 

Beport of director, C. O. Flagg, B. S. (pp. 105-109).— A brief 
outline of experiments began by the agricultural division of the station 
with fertilizers and various crops. 

BEPORT OF AGRICULTURIST, L. F. Ktnnky, B. S. (pp. 110—1 14). — A 
brief account of the work begun at the station with vegetables, small 
and orchard fruits, and forest trees. 

Beport of chemist, H. J. WnEELEii, Fit. D. (pp. 115-117.)—- An 
account of preliminary work by the chemist of the station, who began 
his official duties September 1, 1889. 

Beport of apiarist, 8. Cushman (p. 118).— A brief refereuce to 
the needs of this division of the station. 

South Dakota Station, ** Jletin No. 19. December, 1890 (pp. 28). 

The sugak-iveet, L . Foster, M. S. A., and J. II. Shepard, M. 
A.— “ The station began its work in the cult’\atio» of the sugar-beet 
three years ago, the single object of the experiment being to determine if 
the sugar-beet, containing a poi cent of sugar large enough for profita- 
ble manufacture, could be grown m South Dakota. Methods of plant- 
ing, fertilizing, and cultivating came in as secondary matteis only, those 
already established in France and Germany being followed as nearly as 
seemed practicable for our new soil and higher-priced hand labor. The 
high sugar per ceut being now satisfactorily settled the attention of 
the station may in the future be directed to the economic production of 
the crop.” 

Statements are made to show that the soil, temperature, and rain- 
fall iu South Dakota are fa\oiablo to the cuUriatiou of the sugar-beet. 
Methods of soil preparation, fertilizing, planting, cultivation, thinning, 
harvesting, and storing, as practiced at the station, are given, together 
with the “ official advice of the Oxnard Beet Sugar Company [of Grand 
Island, Nebraska) to its patrons on the subject of beet culture.” There 
are also notes on the methods used at the station in sampling and 
analyzing sugar beets. The varieties tested at the station in 1890 were 
“Bnlteau Desprez’s Richest, Dippe’s Vilinonn, Florimond Desprez’s 
Bichest, Dippe’s Klein Wanzleben, Simon Leginud’s White Improved, 
and one variety from the Oxnard Beet Sugar Company.” With one 
exception the seeds came fioui French and German seedsmen. “The 
soil used by the station is the ordinary upland sandy loam of the Big 
Sioux Valley and has been for twelve years under cultivation. A 
mechanical analysis made by the station chemist is reported.” 

The ground was plowed to the depth of li inches in the spring just 
before planting. Well-rotted barn-yard manure, at the rate of 24 cubic 
yards per acre, was evenly distributed on the land the previous ftJI* 
The planting was done about the middle of May in rows 30 inches apart. 
The plants were thinned to 8 inches in the row and were hoed twice and 
cultivated four times before J uiy 20. To decide when the beets rCeobpd 
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maturity, as indicated by their sugar content, analyses were made from 
samples of the Dippe’s Vilmorin variety, taken at intervals of a few 
days, from October 9 to 29. The results indicated that the beets reached 
their best condition for the production of sugar from the loth to the 
20th of October. The following results were obtained from the analysis 
of samples of the different varieties taken October 22: 


Name of raifrty. 


OxttnriI.,x 

lMJuro Valley . 

Simon Lmrriiml'H While Improved 

I’ioriuuuul Kirhcrtt 

I)ippr'» Khun W.u»'U*l>i*n ., 

JiulUau i)rs|trcz .i lih liott 


Sugar iu 

Sugar 

Marc. 

Deere© 

Purity 

whole beet. 

in juice. 

Brix. ; 

coefliciem. 

Per cent. 

1 17.8ft 

Per cent. 
18.77 

Perctnt. 

4.0 

i 

22.00 

83.08 

14 6ft 

15.30 

4.0 

20.40 

75 29 

1 J ft ftft 

1C. 34 

4. 85 

20. 80 

78. oe 

' 13. 15 

13 07 

3. 83 

17. M) 

76.80 

| 10. 15 

10. 93 

4 58 

20.80 ' 

81. 39 

14. 7ft 

15. 42 

4. 30 | 

; 19.70 

78. 27 


L 


Analyses of samples taken October 30 were made at the station and 
at the United States Department of Agriculture. The results as stated 
in this bulletin are somewhat different from those given above. The 
results of piling the beets and leaving them for a week in the field with 
a shallow covering of dry earth, which left the tops exposed, did not 
indicate any increase of sugar content from this treatment. A table 
shows the weights of the individual beets analyzed. The analyses of a 
number of samples of sugar-beets received from different parts of the 
State are given, though the data as to methods of calthation, yield per 
acre, names of varieties, etc., sent with these samples were in many 
cases unsatisfactory. 

The following is a summary of the results of the season's work : 


Actual rchiilts for 1890. 


CoM'pntt’tl 

on 100 per 
cent si a ml. 


Variety. 


Leumlre’e Richest 

Ox mix'd 

Pajaro Valley 

Simon Legrand’a White Improved 

Fhmmoml Deeprez’a Richest 

QumUinborg . . 

pjppe’a Klein Waiizlebm 

Diiipr'g Vilmorin 

Bulttnu Denpri-z's licheat 



2 o 

u 

Si 

U 

| A 

2 

< 

A- 

i* 

H 

02*. 

Per rt. 

Us. 

Us. 

19 

15 43 


.... . - 

22 

10.41 

Li, ooo 

2, 133 

25 

1ft US 

20, <>‘0 

3, 114 

21 

10. 10 1 

14,712 

2. 309 

21 | 

13.98 

i 10, 498 

2, 300 

18 

13. 05 



17 

14.70 

j 10, 400 

2,411 

20 

1 ft. 81 

1 14,420 

2, 284 

10 

10. 38 

j 16,311 

! ! 

2, 072 


* 

z l 



.2 

] Us. 


42, 038 
48, OIM 
311, 700 
30, 371 

38, WH) 
32. 044 
42, 017 





Lbs. 

6,808 
7,329 
4, 943 
ft, 089 

5*704 
ft, 069 
0,860 


tattle cati bo said iu favor of the ordinary American-grown need, called by courtesy 
sugar-beet seed. In fact all tests at this station have shown that they are little 
better than ordinary mangel- wurzela. Wo must procure our seed from eminent 
breeders at first, bnt our greatest need at present is for reliable Auwrioaii-growu 
seeds, propagated from pedigreed beets. 

»1SOO~3J0, 8— 4 
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The work on sugar-beets will be continued another year by the sta- 
tion, and farmers of the Slate are urged to co-operate with the station 
in this line of investigation. 

Tennessee Station, Bulletin Vol. Ill, No. 5, December, 1890 (pp. 82). 

Frttit-trees at the experiment station, R. L. Watts, B. Agb. 
(pp. 75-92 ).— TIiih includes (1) general observations on the adapta- 
bility of Tennessee for fruit growing and the increasing demand for 
fruits in this country ; (2) notes on the varieties of orchard fruits being 
tested at the station ; and (3) general directions for the harvesting, 
packing, and marketing of fruit. Brief descriptive notes on the fruit 
and on the condition of the trees growing on the station grounds are 
givou for 44 varieties of apples, 12 of dwarf pears, 25 of standard pears, 
33t)f peaches, 6 of nectarines, 8 of apiieots, 20 of cherries, 28 of plums, 
and 3 of tigs. 

Wisconsin Station. Sixth Annual Report, 1889 (pp. 251). 

Report of director, W. A. IIenrv, B. Auk. (pp. 1-5). — Brief 
general statements reganling the work of the station. 

Experiments in phi feeding, W. A. Henry, B. Auk. (pp. 6-41). 

Effects of dried blood , pea meal , and corn meal on thetarcass, bones, and 
viscera of the hop (pp. 6-13). — This is a continuation of experiments 
reported iu the Fourth and Fifth Annual Reports of the station in which 
rations rich in carbohydrates and poor in protein w r ere compared with 
those rich in protein, in the present trial rations consisting of one 
third dried blood and two thirds corn meal, of equal parts of pea meal 
ami corn meal, and of corn meal alone were each led to four pigs. All 
the pigs received in addition to the above rations, hard-wood ashes, 
salt, and hard well-water. Two of the pigs on each ration were killed 
after 143 days feeding; the other two, after 149 days. 

The composition of the corn meal, pea meal, and dried blood fed is 
given ; and for each lot tabulated statements regardingthe gain during 
the trial, amounts of food consumed, food consumed per 100 pounds of 
gain, and cost of the same; data relative to the blood, liver, and kid- 
neys; and the analyses of sections of the carcasses. More complete 
data, including the chemical composition of the viscera, are given iu an 
appendix on pp. 229-232 of the report. 

The results indicate that — 

A greater weight of corn moaJ was required for producing 100 pounds of gain than 
of the other two mix t u row; hut at tho prices named [corn meal $14, pea meal $25, 
and dried blood $30 per ton ] the mixture of peas and corn meal costs the most for 
the gain pioduced, the dried blood and corn meal coming second, while the corn meal 
ration was the rhea peat. 

Comparing tho amount of dry matter In tho blood with the dressed weight of the 
carcasses we find an excess of 7 per cent for the blood-fed and 3 per cent for the 
peas-fed hogs over those getting corn, 
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Comparing the weight of the livers with the dressed weight of the carcass we hud a 
difference against the corn-fed hog of over 19 per cent for the blood-fed and 16 per 
cent for the peas-fed hogs. * * * The kidneys follow the blood and liver in being 
heavier with the first, two lots of hogs than with the last lot. # * * 

There was nearly 2 per ccut more fat iu the kidneys of the corn-fed hogs than in 
the kidneys of the other two lots. This shows that the fattening process reached even 
the kidneys. 

Figuring with or without the fat there was considerably more dry matter in the 
kidneys of the first two lots [dtied blood and pea meal] than the last lot [corn nioal]. 

Effects of rain-water , well-water , and bone meal on the growth of carcass 
and strength of bones of pigs (pp. 13-15). — In tins experiment rations 
consisting (1) of corn meal, rain water (containing 6.44 grains of solids, 
mostly carbonate of lime, per gallon), salt, and ground bone; (2) of 
corn meal, rain-water, and salt; and (3) of corn meal, hard well-water 
(containing 40.46 grains of solids, mostly carbonate of lime, per gallon), 
and salt, were each fed to two Poland China pigs during 140 days. 
The results of the trial, which are tabulated “ are so irregular that they 
throw doubts on any conclusions that may be drawn.” 

ft is interesting to note, however, that supplying well-water seemed to give no 
advantage over rain-water; indeed the results are against well-water iu the amount 
of gain made, the food required Air 10»> pounds of gain, and the breaking strength 
of bones. Feeding ground bone seems to have greatly strengthened the bones of tho 
pigs getting it. 

Bone meal and hard wood ashes with corn meal , for hogs (pp. 15-17). — 
This is a detailed account of an experiment briefly reported in Bulletin 
No. 25 of the station (See Experiment Station liecord, Vol. II, p. 301). 

Conclusions drawn from experiments on the effects of various food rations 
on the carcasses of hogs (pp. 18, 10). — For a similar summary of four 
years’ experiments iu pig feeding at the station see below, p. 438. 

Whole oats vs. ground oats for hogs (pp. 20-24). — An experiment with 
four lots of three pigs each, iu which rations consisting of one third 
whole oats to two thirds corn meal and the reverse proportion, were 
compared with rations consisting of one third ground oats to two thirds 
corn meal and the reverse, the pigs being changed from the whole to the 
ground oats and vice versa in al teruate periods. The trial extended over 
four 30-day periods. 

The detailed results are tabulated. In general, the results were best 
with ground oats and in the proportion of about Ipart of oats to 2 
parts of coni meal. 

Where the ration contained one third ground oats and two thirds corn meal, tho 
average of font (rials shows that only 403 pounds of feed were required for 100 
pounds of gain. This is the best average ever attained by us in any feeding trial 
with hogs as old as these [IDS to 123 days at the beginning of the experiment], and 
shows in a remarkable degree the value of tho oats when mixed with corn. 

Skm-milh for mature vs, growing hogs (p. 24). — Two grade Poland 
China hogs 255 days old, and two of the same breed 126 days old at 
tho beginning of the trial wore given 44 all tho skim milk they could 
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eat, with a little corn meal stirred into it,” during 63 days. The tabu- 
lated results show that the food consumed per 100 pounds of gain was, 
in the case of the mature hogs, 1,430 pounds skim-milk ancl 301 pounds 
corn meal, aud in that of the growing hogs, 1,024 pounds skim-milk 
and 174 pounds corn meal. 

j Experiments with pigs before and after weaning (pp. 24-31), — As 
experiments on this subject were continued iu 1800, the two years 7 work 
is treated together, p. 438. 

Length of intestines of hogs (pp. 31-33). — According to the tabulated 
results of measurements of thirty-nine hogs the total length of the large 
and small intestines ranged from 18 to nearly 23 times the length of 
the body. 

Darwiu puts it* as 13.5 to 1, so that now we may say that the intestines of the 
modern, improved hog aro nearly two aud one half times as long as those of the wild 
hog, and neariy one and one half times as long as those of fhe common animals from 
which the data used by Darwin were obtained. * * * It may not be that the 

modern hog can digest his food any more thoroughly than his ancestors, though I 
suspect he can, but it is altogether probable that he is enabled to eat larger quanti- 
ties of food in a given time, aud therefore gives better returns for what is fed him. 

Relation between weight of hogs , gain made , and food required for 100 
pounds of gain (pp. 33-35). — A table is given showing the relation 
between weight of hog and food eaten, gain made, aud food required for 
100 pounds of gain, condensed from “ the results of over one hundred 
feeding trials with over three hundred hogs, ranging in weight from 
under 50 to over 300 pounds,” with a discussion of the same. 

Practical conclusions (pp. 30-41). — A popular discussion of the sub- 
ject of pig feeding. 

Summary of pig feeding trials (appendix, pp. 233-243). — “All the 
more important data relative to the various feeding trials at this sta- 
tion” are summarized in tables, and general averages are deduced for 
pigs of different weights. 

Variations in the yield and quality of milk, S. M. Babcock, 
Pll. D. (pp. 42-02). — Observations during the month of April of the 
milk of four cows taken at random from the station herd showed an 
average daily variation of from 1.18 to 1.8 pounds of milk; aud tests 
made of the amount of fat iu the milk of five cows for oue week in 
April showed “an average daily variation of about 8 per ceut in the 
yield of fat. 77 

Milicing one teat at a time (pp. 44-47). — At the evening milkings in 
several cases the milk of each teat was kept by itself, to b© weighed 
and tested for fat content. “At each milking the teats were milked 
in a different order than at the preceding milking, so that after four 
milkings each teat had been milked first, second, third and last.” The 
results are presented in tables. At any single milking there was a 
decided difference in the quality of milk from the different teats,” that 

* par win, Animals ^mi Plants Under Domestication, I, p, 77, 
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from the second teat being the richest, ami from tli« fourth the poorest* 
“ If, however, we take the average for each teat for the first four milk- 
ings, independent of the order of milking, we find that so much of the 
difference has disappeared that it is doubtful about there being any 
difference in the physiological functions of the different quarters of the 
udder. • * * The average per cent of fat in the milk was much 
less than in milk from the same cow when milked in the ordinary way, 
two teats at a time.” Tims a cow giving milk containing 5 percent 
of fat gave, when milked one teat at a time, milk averaging for four 
milkings 3.92 per cent of fat ; and in the case of another cow the milk, 
usually containing 4 per ccut of fat, fell to 2.7 and 3 per cent when 
milked in this way. 

Milking fast and slow( pp. 47-50).— In tests in which cows were milked 
in from three to four minutes and double that time, the yield of milk 
seemed to be very little if any affected, but in every case richer milk 
was produced when the cows were milked fast than when they were 
milked slowly. This difference in quality, however, seemed to decrease 
gradually, though not to disappear altogether. 

Change of milker, method s of milking, milking tubes vs- hand milking, 
and change of quarters (pp. 50-50). — Tests made on these subjects seemed 
to show that change of milker, manner of milking, and change of 
environment all exert a more or less decided influence, temporarily at 
least, on the quantity and quality of the milk produced, the fat being 
as a general rule more sensitive to such changes thau the other ingre- 
dients or the total yield of milk. 

Effects of dehorning upon the composition of milk (pp. 57-62). — Ten 
cows were cehorned in the evening just before milking. 

There wan a very marked difference in the behavior of the different cows, some of 
them being scarcely affected, while with others the effect was decided. With all the 
cows that fell off either in yield or finality, there was atlhe next morning’s milk- 
ing an improvement, this being more marked iu the per cent of fat than in the yield 
of milk. In some cases this was sufficient to entirely obscure the immediate effect. 

The milk yield of other cows in the stable “ was diminished almost 
as much on the evening that the dehorning was done as wits that of the 
dehorned cows.” 

Fibrin in milk, S. M. Babcock, Ph. D. (pp. 63-69).— A briefer 
account of investigations previously reported in Bulletin No. 18 of the 
station (See Experiment Station Record, Vol. I, p. 161). 

Digestion experiments with corn silage and fodder corn, 
F. W. Woll, M. B. (pp. 69-122).— An account of two feeding experi- 
ments each with two cows, “ conducted for the purpose of ascertaining 
the relative value of corn silage and fodder corn for milk and batter 
production, and also to determine the digestibility of Indian corn after 
it has passed through the field-curing process or through the euBiling 
process.” 
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Tabulated data are given regarding the composition of the fodder 
corn, corn silage, wheat bran, and corn meal fed ; temperature of stable; 
live weight of animals ; water drunk ; food consumed ; production and 
quality of milk ; amounts of milk, solids, fat, and casein produced per 
pound of digestible matter consumed; weight and composition of butter 
produced ; ckurmibilily of milk fat ; pounds of milk required to make 
1 pound of butter; average lime required for clmrniug; composition of 
samples of butter fat; average composition of skim-milk and butter- 
milk; number and size of fat globules in whole milk and skim-milk; 
composition of dung and of food residues; and the co-efficients of 
digestibility of fodder corn and coi u silage. The main results of the 
experiments are brietly stated by the author as follows : 

(1) The digeM ibility of com Mingo in somewhat higher than that of dry fodderoom 
of the name variety and maturity . The same holds good with t he rations tried, whore 
lirau and rorn meal weie fed in connection null the silage of fodder corn. 

(2) The digestible nulUr of corn silage and fo liler corn hate practically ail equal 
value for milk product am. 

(2) Tho churuiihility of the milk fat was improved in tho second experiment on 
exclusive silage food ; in the first experiment no definite lesults were arrived at. 

(4) The fat glolmles of cows’ milk increase in number anil decrease in size as tho 
period of lactation advances. Dry food decreases the number and increases the size 
ot I he tilt globules. 

Experiments with fodder corn and silage, P. G. Short (pp. 
123-140). 

Yield and composition of different varieties of silage corn (pp. 123- 
126). — Nine varieties of corn, comprising Hint, dent, sweet, and silage 
corn, were sampled September 6 by cutting the crop on an area of 120 
square feet and from these large samples taking subsaitiples for anal- 
ysis. From the data obtained the weight of green corn, and the total 
dry matter, sngar, and protein in the same per acre were calculated for 
each variety. The largest amount of dry matter (14,070 pounds per 
acre) was famished by the Southern Horse Tooth, and this variety also 
produced much the largest amounts of sugar and protein. It is evident 
from the table that marked differences in composition as well as yield 
exists between the Northern and Southern varieties, and that the 
weight of green fodder per acre is no indication of the true value of the 
corn. 

Method of plait ting and time of cutting (pp. 126, 127). — It is recom- 
mended that large varieties be planted in rows 4 feet apart and the 
kernels dropped singly about 8 inches apart in the row, small varieties 
in rows 3£ feet apart witli the kernels dropped onoein 6 inches, and that 
the corn be ent when it has “just passed the glazing stage ” with die 
dint varieties, and when “ well dented” with the dent varieties. 

Comparison of ensiling and shocking fodder corn , and silage vs. fdidar 
com for milk and butter production (pp, 127-141).— The experiments 0B 
the first subject were in continuation of previous ones. Pour silos want 
filled with three varieties of corn, and a part of the same crop of each 
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variety was cut and shocked in the field at the same time the silos were 
filled, a part being brought to the barn and stored after a month’s 
standing, and the remainder left in the field until wanted for feeding. 
The tables showiug tlie losses in dry matter and crude protein in 
ensiling and shocking, indicate that “ with a tight silo and fodder at the 
right stage of maturity, com can be preserved in the silo with a loss of 
1C per cent of nutritive matter;” and that in this experiment, during 
which very little rain or suow fell, “ the fodder com lost 16.54 per cent 
of dry matter.” 

Three experiments were made to compare the feeding value of the 
silage and fodder corn, iu each of which four cows were used, two 
being fed on each of these feeding stuffs, supplemented by hay, bran, 
and oats, and changed to the opposite feed iu a second period. Data 
regarding the amounts of dry matter and protein eaten and the milk and 
butter fat yielded during each period of the separate trials, together 
with a summary of the results of the three trials, are tabulated. 

In conclusion the author makes the following statements : 

(1) Notwithstanding the fact that the fall of was exceptionally dry, and well 
suited to the curing of fodder coru, the fodder shocked in the field lost a little more 
dry matter than that preserved in the silo. Consequently, as far as the loss of dry 
mutter is concerned, there is little diilerenco in the results between the method of 
stilling fodder iu small silos, as managed iu this ease, and that oi curing iu shocks 
during an exceptionally dry fall. 

(2) There is hut little difference in the feeding value of the silage ami fodder corn 
when preserved under the conditions indicated above. In both cases the small dif- 
ferences are in favor ot the silage. 

Losses in coni, stalks due to weathering (pp. 111,1 42). — Determinations 
of the total amounts of dry matter and protein in a row of corn fodder 
(stover) harvested when the corn was ripe, and iu one as nearly like it 
as possible, after standing in the field for two mouths, implied a loss, in 
duplicate samples, of 12.76 and 22.811 percent of the total dry matter, 
and of 59.6 and 71.55 per cent of the total protein by weathering. 

Weight and composition of the different parts of the corn plant (pp. 
143-1 45).— Three tables show the weight of different parts of the plant, 
and the distribution of dry matter and protein in these different parts, 
for five varieties of corn. “ Taking the average of the five samples 
given in the table, we see that nearly 50 per cent of the dry matter, 
and over 30 per cent of the protein iu fodder corn is prescut in the 
much-neglected stalk. ” 

Clover silage (p. 145).— A trial of preserving clover in % sjjo, showed 
“a loss of 15.41 per cfeut of dry matter and 12.60 per cent of protein ” 
daring ensiling. 

Comparative value op warm and cold water poe milch 
OOWS,"F. H. Kino (pp. 140-188).— As this experiment was continued 
-In 1890, the two years’ experiments are described together below, p. 445. 
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Sorr. investigations, F. H. King (pp. 189-206).— 1 Tim importance 
of investigations in the physics of the soil has led to the appointment 
of an agricultural physicist at this station. 

The work in soil physics which has been commenced, relates, among other ques- 
tions, specifically to the following : 

(X) To what depth below the surface is the water contained in the soil drawn upon 
by plants! 

(2) What is the amount of water the available depth of soil is capable of storing ! 

(3) How much of the waters stored in our soils different kinds of cultivated plants 
can use and yield average crops! 

(4) What is the amount of w ater a given soil must, contain at the beginning of tho 
growing season, supplemented by our average summer rain fall, to give an average 
yield! 

(ft) When the amount of stored water in the spring is above or below that best 
suited to plant growth, w r hat. distribution of crops and what sort of tillage will yield 
the largest returns ? 

(0) What volume of air various soils should contain to give the largest yields with 
different varieties of cultivated plants? 

(7) Do our present methods of tillage impart the desired porosity to soils! 

(8) Influence of different me! hods of tillage on soil temperatures. 

(SI) Influence of our various methods of tillage on the rate of evaporation. 

(10) Whether one variety of corn, for example, requires more water than another 
to produce a pound of dry matter. 

The aim in approaching these questions has been to make each case definitely a 
field study with soils undisturbed, except by the operations of tillage, using labora- 
tory methods only as checks on field work and us suggestive of lines of procedure. 

Soil water .— On the basis of investigations by Ilellriegel in Prussia, 
it is estimated that the amount of water required by a «roj> of corn is 
nearly 12 inches of rain-fall, which is more than one third of the year’s 
rain-fall at the station, and within 3 inches of the rain-fall during the 
months of May, June, July, and August, that being 15 inches. The 
need of more definite knowledge regarding soil water is urged as follows: 

Since soils may contain either too much ot too little moist iuv, for tho best results 
in plant growth it is evident that before methods of tillage, intended either to 
diminish or conserve the amonnt of water contained in the soil at any time, can bo 
intelligently applied, many very fundamental facts and principles need to be better 
understood. 

Just, as in stock feeding it is important to know how many pounds of this or that 
combination of food stuffs are required to produce a pound of mutton, pork, or beef, 
so in plant feeding it is equally important to know how many pounds of water ou 
this or that kind of soil are required to produce a pound of clover, corn, oats, or 
potatoes. 

More knowledge is needed as to the storage capacity for water of our soils in their 
natural conditions and positions ; as to tho per cent of this water available for differ* 
ent crops in the production of good yields; as to the depth below tho surface different 
plants can utilize soil water ; and as to the best methods of reducing the amount of 
soil water when the soil contains too much, and of conserving it when the stock is 
below the average needed. 

If we knew very definitely the amount of water onr different varieties of soil should 
contain at the beginning of I ho growing season, 1 when supplemented by the mean 
summer rain-fall, to bring good crop yields, it would be a simple matter for any farmer 
to determine whether the water present iu his soils was above or below the amount , 
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needed, and thus obtain a much better basis for judgment as to how to distribute his 
crops on his laud, as to wliat his yields were likely to be and whether methods of 
tillage Intended to reduce or conserve the moisture already in the soil should bo 
adopted. 

Position and attitude of the water-table .— To study the foregoing and allied questions 
from the experimental side it seemed Important to know at the outset the distance 
from the surface of the cultivated fields and experimental plats to permanent water 
in the ground at the university farm, aud whether or not this water was drawn 
upon, especially during dry seasons, by the crops growing upon the lamb The 
investigation was begun in August, 1B88, and has been continued since when time 
permitted. 

With the aid of an H-nich post auger, provided w ith an extension handle, four lines 
of wells have been bored, three of them constituting north and south parallel series, 
and the other crossing these at a right uuglo. # * * After taking the levels of 

the several wells and of the water in them, it was found that the water stands every- 
where in the ground above the level of the water in the lake, and that the level of 
the water-fable rises where the ground rises aud falls w here it falls, but not in such 
a manner as to make the two surfaces parallel. For example, at a distance of 130 
feet back from Hie lake shore the. water in the ground stands about *2 feet above the 
lake level, but farther hack the difference of level is nearly 10 feet. * * * A study 
in ot her places show's that, similar conditions exist, elsewhere. * # * That this 
attitude of the water-table is not due 1o simple capillar* action in the case, is proven 
by the fact- that water was not reached in the two central wells until a stratum oft 
green sand, 2 feet below the level of the lake, had been entered ; this being reached 
the water rose slowly until it stood 0 inches above the lake level. 

Flue! nations in the lari of the wa la -table. — To ascertain if possible whether vege- 
tation is able to avail itself, through capillary action, of the permanent ground water 
and thus tide over seasons of drought, the variations in the level of the water in the 
ground have been measured by means of au instrument const! noted for the. purpose, 
which is sufficiently sensitive to allow changes of level less than one hundredth of an 
inch to he detected. More than six thousand measni eiuents of the level of the water 
in the wells of the four series have been made during the year, and as the w^ater in 
these wells lies at different- distances below the surface, some of the w T ells being below 
corn, others below oatR, meadow, pasture, or woods, while others still stand in 
ground which bore no crop, the surface being simply tilled to prevent the growth of 
weeds, it was hoped that in case the permanent water in the ground was drawn upon 
by vegetation to any notable extent the fact would be revealed by differences in the 
fluctuations of the water level in the sc\or:iL wells. 

The fluctuations observed have been surprisingly marked, and so varied as to 
indicate that several causes must bo operating conjointly to produce them, but at this 
stage of the investigation it is evident that a longer series of observations and a 
more critical analysis of them than is now possible is roquired for a solution of the 
problems involved. Among the facts which the present study have developed are 
these : 

(1) Tli ore are, from May to October, daily fluctuations of the water level in the 
ground, the water either rising during the night or falling less than it did during the 
day. 

(2) There are fluctuations extending over several days, daring one portion of 
which the water falls at a rate faster than the average, while daring the remainder 
of the time it either makes a positive rise or else falls at a rate below the average. 

(3) The diurnal fluctuations are very unequal in magnitude, varying in different 
wells from less than 0.01 or 0,02 of an inch to 1.7 inches. 

(4) The longer-interval fluctuations are not exactly synchronous, there being a 
lagging, with some wells, of more than 24 hours. 
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(5) Corn is able to draw upon ilie permanent water in the ground, when it lias at A 
depth at least ah great, aw 7J feel, in the ease of a subsoil of rather coarse sand. 

(i>) Corn may reduce the per cent of water in a subsoil of sand to 7 per cent of the 
dry soil at a depth of 40 inches below the surface, and when the water table is but 4*2 
inches, still lower. 

The capacity of soil to store water.— Tha fact universally observed that daring seasons 
of drought vegetation suffers from lack of moisture, even when the water table lies 
within 5 feet of tlic surface, proves conclusively that the rate at which capillary 
action can carry water toward the surface is not groat enough at all times to meet 
the demands of cultivated crops, and this being trno it is important to know, first, 
the capacity of the upper .*> to < feet of soil to store water; and, second, the per cent 
of this stored watei diffcicnl varieties of cultivated plants can profitably use; fur 
these facts stand in the same ldalion to plant, feeding' that a lcuowledge of the 
amount of hay ami grain stored in the burn does to stock feeding. 

To osceitam how gr<*at the storage capacity of undistuibcd soil may lie, five tin 
cylinders, each 1 foot in length and 0 inches in diameter, were filled with soil in Its 
natural condition by forcing them into the giouml one above Elio other. 

From this investigation, details of which are given, it appears that 
tlie upper 5 feet of soil were able to store 21 .24 inches ot water, or three 
fifths of the total annual rain fall in this locality. Expeiiments with, 
reference to the rate of drying and to the amount of water which these 
soils would hold when saturated are reported. From the latter it 
appears that the soil under experiment, when thoroughly filled with 
water, as might be the case after heavy rains, might contain 24.48 
inches of water to each square foot, of surface, or more than two thirds 
the average annual rain tall. 

Hate amt extent of capillary movement of wain ■ in soil in its natural condition.'— It 
appears tn be generally conceded that capillary action is an important factor in lifting 
tlio ground water toward or to the surface, when* plants can avail themselves of it 
and of the minerals it may bold in solution. ITow rapid this movement may bo in 
soils of different, kinds and depths, as they exist undisturbed except by tbo processes 
of tillage, is a question Inning many important practical bearings; and yet our 
specific and positive knowledge on tnis subject is very limited indeed. The fact that 
vegetation, dining seasons of drought, suffers for lack of moisture, even where per- 
manent water exists in the ground within a few feet of the surface, is conclusive 
evidence that the normal rate of capillary movement is not very great. * * * 

[This is illustrated J by tbo following observations: On May 111, while com ground 
recently planted contained £3.$$ pounds of water to the 100 pounds of dry soil, in the 
surface C inches, clover grow mg not 2 rods distant in the same kind of soil, had drank 
the water so much faster than capillary actiou could bring it that there remained but 
8.59 pounds to the 100 pounds of dry soil. * * * 

These facts illustrate in a very forcible manner the great power vegetation has 
of withdrawing water from the soil, and how naked tillage conserves it, while at 
the same time they furnish the strongest possible argument against allowing even a 
single weed to grow in a field where other crops are expected. 

To study the rato at which water limy rise in different kinds of soil in their natural 
conditions, the cylinders above described were placed with their feet resting in water 
l inch deep after the soil had been dried, and the rate at which the water rose in them 
noted by daily weighings. * * * The rate at which the several samples of soil 
became saturated with water is shown in a table. [It appears that the soil In the cyl- 
inder was not saturated with water at the end of ‘M\ days.] The per cent of water 
in soil on which com had been grown was determined down to a depth of 3 feet <m 
October SKI, and again on December 13, standing water in the ground at the time being 
7JS feet below the surface, # # # 
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[The data given indicate that] the, third foot of soil, which was only 4£ foot from 
permanent water, only gained from brlow in 51 daya about 0.0*35 pound of water. 
Ifem again the facta Indicate in an emphatic maimer that during ordinary amxsone we 
need to do what we can to save not only the moisture already in the soil, hut also 
that which falls as rain from time to time during the summer; they point, too, with 
equal emphasis, to the necessity of draining cultivated soils where the water in them 
naturally lies too near the surface, rather than depend upon capillary action and 
evaporation to do the work. 

Experiments with reference to the rate of capillary movement in fine 
sand and to the influence of stirring the soil on the rate of evaporation 
are reported. Prom the latter the following suggestions were drawn, 
though the author is careful to state the need of further investigations 
for their confirmation : 

(1 ) A tool like the disk harrow, or like the curved-toothed harrow's, which cut- narrow' 
and comparatively deep grooves in the soil, leaving undisturbed ridges betw een them, 
tend to dry the ground rapidly and deeply. 

(2) Tools like the plowr and some forms of cultivators, w hich cut the whole surface 
of the ground, leaving a loose layer of soil on the top, tend to dry the loosened soil 
while the loss of moisture from below by capillary action and evaporation is dimin- 
ished. 

(3) Deep plowdngin tho spring, especially if the soil is heavy, and if coarse material 
is turned under, would tend, unless prevented by early, heavy ruins, to produce a 
deficiency of moisture fur shallow -rooted plants, and for deep-iooted plants during 
the early part of the season, by partially cutt ing oil’ the water supply at a depth 
below the roots. 

(4) Shallow' plowing or surface stirring would tend to diminish surface evaporation, 
and at the same time allow capillary action to lift water from below to tlie roots of 
young and shallow-rooted plants. 

(ft) Fall plowing and early spring treatment with tools like the disk harrow would 
tend to draw the water to the surface with the minerals held in solution, and thus 
concentrate tho fertility at the surface for later use, thus preventing so much being 
lost by u uderdra inage. 

Piuckly comfrey versus rei> clover, F. W. Woll, M. S. (pp. 
207-211). — Four cuttings of second year’s growth of prickly comfrey 
yielded at the rate of nearly 34 tons, and three cuttings of red clover at 
the rate ot over 20 tons of green fodder per acre. From the tabulated 
analyses of the several cuttings of these materials and calculations of 
the food nutrients furnished in the same per acre, it would seem that 
“the prickly comfrey, while yielding an enormous quantity of green fod- 
der per acre when once established, can not, all things being considered, 
compare in value as a cattle food with red clover, looking at both forage 
plants from the standpoint of the general farmer.” 

Loss ik hay otb to wkathering, P. G. Short (p. 212).— Deter- 
minations of the dry matter and protein showed that “ by leaving the 
hay out only four days after cutting, during which time there was a 
rain, there was a resultant loss of over per cent of dry matter, and 
over 3J per cent of protein. [Six weeks later] nearly one fourth of the 
dry matter and an equal proportion of protein had disappeared.” 

Stable floor and watering trough for the dairy stable, 
Lt St Adams (pp, 213,214).— An illustrated description of a stable 
ffiopr and a watering and feeding trough. 
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Composition of feeding stuffs, F. W, Woll, M, 8. (pp. 215- 
223), — A popular discussion of the constituents of feeding stud's, and of 
Wolff’s feeding standards, together with a table taken from the annual 
report of the Connecticut State Station for 1888, showing the average 
composition of American feeding stuffs. 


Wisconsin Station, Seventh Annual Report, 1890 (pp. 280). 


Report of director, W. A. Henry, B. Agr. (pp. 1-3).— Brief 
general statements regarding this work of the station. 

In memuhiam (pp. 4-0). — A brief account, by H. 0. Adams, of tlje 
life and work of Hon. Hiram Smith, of Sheboygan Falls, Wisconsin, 
who, as regent of the University of Wisconsin for 12 years, did much to 
promote the interests of the agricultural department of the university 
and the experiment station. “The Wisconsin limners’ institutes came 
as the outgrowth of his thought; to them he gave a gratuitous and 
splendid service.” 

Experiments with srrkp, W. A. Henry, B. Agr. (pp. 7-20), 

Lambs fed on milk and g rain (pp. 12-14). — This experiment was made 
to observe the amount of food required to produce 100 pounds of live 
increase with lambs, and to compare the cost of gain in lambs and in pigs. 

Four lambs were taken from their mothers when about 10 days old, and fed whole 
milk from a bottle four times daily for 21 days. During this time they consumed 220 
pounds of whole milk, gaining 30 pounds, or nearly half a pound each daily. At this 
rate it wonld require f>?0 pounds of whole milk for 100 pounds of gain. Whole milk has 
sold as low as 30 cents per hundred pounds t his summer at Western creameries, but valu- 
ing it at (i0 '‘ants, a fair summer piice, the cost of 100 pounds of gain would be $3.47. 

The lambs were next put on sweet skim-milk, and fed oats with green clover and 
green fodder corn. For the first period of 26 days they drauk 424 pounds of sweet 
skim-milk and ate 14 pounds of oats and 32 pounds of green clover, gaining 53 
pounds, or nearly half a pound each daily. At this rate 800 pounds of sweet skim- 
milk, with 20 pounds of oats and 00 pounds of green food, would make 100 pounds of 
gain. Valuing skim-uiilk at 25 rents per hundred pounds, oats at 80 cents per huud red 
pounds, or about 20 cents per bushel, and green corn and clover at $2 per ton, tlie 
food would cost $2.30 for 100 pounds of gain . In subsequent periods the cost increased 
gradually as more grain was consumed. In September the cost ran up to |4.50 per 
hundred pounds gain. During the last period in September and October, after the 
milk was withdrawn, the cost was $4.00 per 100 pounds gain. During this period 
some hay was fed , which was charged at the rate of $0 per ton. 


Food required for 100 pound* of gain with lambs and with pigs. 


With lambs j 

With pigs before weaning.. 
With pigs after weaning , .. 


! 

Sweet milk. 

Sweet 
Akim milk. 

Oats. 

Com meal. 

Corn meal 
and short*. 

Green 
fmkkr corn 
and po(*n 
clover. 

Pounds . 

Pounds. 

m 

Pounds. 

20 

61 

Pounds. 

Pounds. 

Pounds. 

00 

654! ! 


198 

131 

j m 



62 


l 

\ 





«|fc will be seen that the lambs show up exceedingly well in tfti, 
comparison.” 
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Soiling ewes and lambs (pp. 14-16).— Ten ewes and ten lambs, the 
latter about a month old at the beginning of the trial, were fed during 
57 clays on green clover, green corn, and oats ; at the end of that time 
two owes and two lambs were dropped and the experiment continued 
with the remainder. Tables give the weight of animals, total food con- 
sumed, food consumed per 100 pounds of gain, and cost of the same 
during the experiment. 

During the first 55 days the ten ewes gained 55 pounds and the lambs 
192 pounds, and 100 pounds of gain cost, at the prices tor feeding stuffs 
given above, $3.06; during the next 51 days the (eight) ewes gained 52 
pounds and the (eight) lambs 138 pounds, and 100 pounds of gain cost 
$3.22; and during the last period (28 days), while the lambs were being 
weaned and placed on dry food, the cost was $5.10 per 100 pounds of 
gain. 

Fattening wether iambs (pp. 16- 19). — Three lots, each containing three 
wethers about 8 months old, were fed during 80 days as follows : lot 1, 
shelled corn, corn silage*, and fodder corn; lot 2, equal parts, by weight, 
of corn and oats, with clover silage and clover hay; lot 3, oil meal, oats, 
clover silage, and clover hay— that is, rations low, medium, and high in 
nitrogenous compounds. The weights of the wethers, the food con- 
sumed, cost of the same, and gain by periods for each lot are tabulated, 
and an appendix contains data obtained at time of slaughtering regard- 
ing the weight and size of pai ls. During the experiment lot 1 gained 98 
pounds, at a cost of $3.28; lot 2 gained 90 pounds, at a cost of $3.80, 
and lot 3 gained 92 pounds, at a cost of $ 1.90. Thus the ration consist- 
ing of shelled corn, corn silage, and fodder corn produced the largest 
gain and cost the least. The animals were slaughtered, and “ no dif- 
ference in the proportion of fat to lean meat was observed.” 

Cost of producing mutton and beef compared (pp. 19, 20). — From a 
comparison of the results of forty-four experiments in fattening steers, 
three of which were made at the station, with the above results with 
wethers, the author concludes that “our wether lambs made a more 
oconornical gain than did the steers in either case.” 

Experiments with hog**, W. A. Hknut, B. Agr. (pp. 21-04). 

Feeding for fat and for lean (pp. 21-31).— ' Two lots of three pigs each, 
all 134 days old at the beginning of the trial, were fed from November 
4 to March 10, as follows: lot 1, for the first 13 weeks, all they would 
eat of a mixture of 2 parts of shorts and 1 part of bran, and after that 
corn meal; and lot 2, corn meal during the whole trial. After the first 
six weeks both lots were given hard- wood ashes in addition. The gains 
in weight, food consumed, the weights of blood and liver, and analyses 
of the sixth-rib cut after slaughtering are tabulated for each lot, the 
data obtained at time of slaughtering being detailed more fully in an 
appendix. Lot 1 gained 198 pounds while on shorts and bran, or 100 
pounds for 524 pounds of food consumed, and 187 pounds while ou corn 
meal, or 100 pounds for 448 pounds of food consumed, Lot 2 gained 
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daring tbe whole period (19 weeks) 177 ponnds, or 100 pounds for 726 
pounds of corn meal consumed. “At slaughtering time the carcasses 
of the hogs fed on shorts bran showed the most lean meat, the excess 
being about 17 per cent, as shown by chemical analyses for that portion 
of the body surrouuding tbe heart.” 

Our investigations showed the following points in favor of the aborts- bran-corn* 
fed hogs over those getting corn only: (1) a far more rapid growth; (2) a much 
more economical gain for food consumed; (3) much more blood in tbe body; (4) 
larger livers ; (f>) a larger proportion of lean meat or muscle to fat; (6) a larger 
proportion of ash to a given volume of hone; (7) somewhat stronger bones in pro- 
portion to weight of hotly. * 

Effect# of food upon the carcass (pp, 31, 32). 

Having now completed four years of feeding trials, where especial reference was 
had to the effects ot food upon the carcass, we feel warranted in maintaining that the 
kind of food supplied to )onng growing pigs lias a. very marked effect upon the 
animal carcass; that foods rich in protein tend to build up Htrong muscular frames 
and large individuals, with ample blood and fully developed internal organs; that 
exclusive corn feeding with pigs, even after they have obtained a good start on 
proper food, tends to dwarf the animal iu si/e and prematurely fatten it; that, owing 
to the larger amount of ash contained, ami perhaps for other causes, pigs receiving the 
nsnal nitrogenous foods have stronger bones than those of pigs fed on corn, aud 
that the bones of pigs led on corn contain the least mineral matter. We have fur- 
ther found that where growing pigs are fed exclusively on corn, the strength of the 
bones and the quantity of mineral matter they contain can be greatly increased by 
feeding mineral matter in tbe shape of bard- wood ashes or ground bone. # * * 

It appears plain to ns that the excessive feeding of corn, with its deficiency in ash, 
tends to repress the natural development of the muscles, reduces the blood and some 
of the internal organs of the body, .md gives weak bones. Supplying nitrogenous 
foods tv growing pigs so nourishes the body that the muscles and internal orgaus are 
developed to normal si/e, and the blood is abundant. With these foods there is usu- 
ally .an abundant accompaniment of ash, which nourishes the bones, giving them their 
normal strength. 

Effects of feeding bone meal and hardwood ashes to hogs living exclu- 
sively on corn (pp. 33-42). — For an account of these experiments see 
Bulletin No. 25 of tbe station, or Experiment Station Record, Vol. II, 
p. 301. In addition to tbe data given in the bulletin an appendix to the 
report contains the weights of parts, weight of iutestinal fat, and length 
of intestines and of body as observed at time of slaughtering. 

Cost of feeding pigs before and after weaning (pp. 42-52). — This exper- 
iment is in continuation of one made in 1889, the object of which was 
to observe the cost of the food consumed by pigs before aud after 
weaning. Each year the pigs from four sows were weighed as eoon as 
born and account was kept of all food consumed by the sow# and the 
Pigs. 

In 1889 the food given was skim-milk and a mixture of equal parts 
of corn meal and wheat middlings. Three litters were fed all they 
would eat of this ration, in addition to the mothers’ milk; the fourth 
was fed entirely on the dam’s inilk until weaned. 

In 1890 the food was as follows ; lot 1, com meal aud milk before weattv,,- 
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fng, and earn meal alone after weaning ; lot 2, corn meal and milk before 
and after weaning; lot 3, corn meal and shorts before and after weaning; 
lot 4, corn meal and ground oats before, and corn meal and barley after 
weaning. 

The pigs were all weaned when 70 days old ; after this thefeedingwas 
continued in 1889 for from a month to a month and a half, and in 1890 
for 7 weeks. The details of the trials, including the amounts of feed 
consumed, the weight of the animals, the feed required per 100 pounds 
of gain and cost of the same, for each lot before and after weaning, are 
tabulated. 

In 1889 the average cost of food consumed per 100 pounds of gain in 
live weight was, for sow' and pigs before weaning, $3.14, and for the pigs 
after weaning, $2.85, allowing 25 eeuts per 100 pounds for the skim-milk 
and $14 per ton for the grain mixture. Three of the. sows gained 
respectively 29, 33, and 4 pounds, and one lost 6 pounds while suck- 
ling the pigs. 

The teaching of those trials is that it pays to feed sows when suckling pigs so 
heavily that even the clams will gain in weight, fur the cost of the gain made by 
tbo pigs and their dam is then cheaper than the gain of the same pigs when grown* 

[In 1880] the combination of corn meal and skim-milk gave excellent results, and 
corn meal with shorts did equally well. Where the sow wasted ground oats poor 
returns followed, this feed not. being very satisfactory when cost [818 per ton] is con- 
sidered. There was little difference in the amount of food required fora pound of 
growth with the pigs of lots 2 and 9 In foie and after weaning, and we may conclude 
that there is no cheaper way of feeding pigs than through the dam. * * * 

This year [1890] we produced gain somewhat cheaper while the pigs were with the 
sow than after they were weaned, while last year [18^9] the reverse was the case. 
Averaging the trials for the 2 years [at the pi ices of feeding stuffs given above] wo 
have $2.87 as the cost of producing 100 pounds of gain with pigs before they are 
weaned, and $2.75 per 100 pounds gain as the cost of food for pigs immediately after 
weaning, a difference of $0.12 per 100 pounds gain. 

Ground barley for fattening hogs (pp. 53-59). — (1) Ground barley vs. 
corn meal . — To compare the vnlne of barley aiul corn, ten pigs, 301 to 
407 days old at the beginning of the experiment, were divided into two 
lots of five each, one lot being fed barley meal and the other corn meal 
during 8 weeks. 

(2) Barley meal and skim-milk rs. earn meal and skim-milk. — During 

9 weeks six pigs, 130 to 140 days old, were fed barley meal and skim- 
milk, and six others, of the same age, were fed corn meal and skim-milk. 
The amounts of food consumed, and the weight of the individual pigs 
are tabulated for each trial. 

In these experiments barley meal was found a very satisfactory feed for hogs, 
though they did not make quite as good a gain in either case as did those fed on corn 
meal. In both trials it required about 8 per cent more barley meal, by weight, than 
ebrn meal to make 109 pounds of gain. * * * The barley-fed hogs drank a great 
doal more water than those getting corn. 

Cooked potatoes for fattening hogs (pp. 59-64).— Six lots of pigs, about 

10 months old, were fed during 42 days as follows; lots i ami 5, corn 
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meal wet with water ; lata 2 and 6 , 3 pounds of potatoes to 1 of corn 
meal ; lot 3, 3 pounds of potatoes to 1 of shorts, and lot 4, 2 pounds of 
potatoes to 1 of corn meal. The first four lots contained three pigs 
each; lots 5 and 6, two each. Tables show the food consumed, 
weights of animals, and food consumed per 100 pounds of gain for each 
lot. 

It was found that the hogs uto the cooked potatoes best when there was the least 
water iu the mashed potatoes. * * * Seven hundred and eighty-nine pounds of 
potatoes took the place of 178 pounds of corn meal. To effect a saving of 100 pounds 
of corn meal, 443 pounds of potatoes would he required. From this we see that it 
required nearly 4$ pounds of potatoes to take the place of 1 pound of corn ineaL This 
makes a bushel of corn worth about bushels of potatoes, * * # It appears that 
the dry matter of corn was superior to an equal amount in potatoes for making gain 
with these hogs. The trial with shorts and potatoes shows that shorts did not give 
quite as good results with the potatoes as (lid com meal. 

Ground oats versus bran for milk and butter production, 
P. W. Woll, M. S. (pp. 05-81)). — Two separate experiments, one of 8 
weeks and the other of (> weeks* duration, were made to compare the 
value of ground oats and bran when fed to milch cows. u Two cows 
were used in the first experiment and four in the second. The cows 
were fed the same quantities, by weight, of oats and bran, 8 pounds 
daily per head in the first experiment and 10 pounds iu the second, 
and in addition, the same fundamental ration of corn meal, hay, and 
corn silage or fodder corn. The effect of similar weights of oats or 
bran in a ration for milch cows was thus studied. 7 * 

The live weight of animals, water drank, yield of milk and fat, aver- 
age yield of the same and of butter, and amounts of milk, fat, and butter 
produced per pound of dry matter consumed on each ration, are given 
for each feeding trial, together with the viscosity of the milk and the 
number of fat globules for the first experiment, and a general summary 
for the two experiments taken together are stated in tables. The deter- 
minations of the fat globules in the milk, which were made iu the first 
experiment, showed that the number of fat globules increased on the 
oat feed, aud their relative size decreased correspondingly. 

From the two experiments the author draws the following conclu- 
sions : 

“(1) With a ration of 10 pounds, per day and per head, of ground 
oats or of bran, fed in connection with the same ration otherwise, there 
was a 10 per cent greater yield of milk and milk fat on oats than on 
brau. 

im (2) At the present prices of the two feeding stuffs [bran $11 and 
oats $17.40 per ton] bran is the more economical food for milch eows. w 

Corn silage versus dry fodder corn for milk and butter 
production, P. W. Woll, M. S. (pp. 80-97).— In continuation of 
experiments on this subject, duplicate experiments were made 1889-90* 
each with four cows and of 6 weeks* duration, the time being divided 
into two equal periods. Iu each experiment, in addition to the rattofi 
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of bay, brau, and oats, two oows received as much silage and the other 
two as much dry fodder corn, from the same variety of corn and cut 
at the same time as that used for the silage, as they would eat during 
three weeks. At the end of that time the two cows on silage were 
changed to fodder* and vice versa . Data regarding the live weight of 
animals, water drank, food consumed, milk and milk fat produced, and 
amounts of the same produced per pound of dry matter in the fodder 
corn and the silage, and percentage of fat recovered in the butter, are 
tabulated for each experiment, together with the following summary 
of the two experiments. 

Average of two experiments, torn silage vs, fodder corn . 


Ono pound of dry matter In— 


Sihigv rut ion produced (average of I wo experiment 8 row*) .. . . 

Foddci-com ration ptoduvod (average of two experiment*, 8 tows) 

In favor of fodder com 

Or in percent 


r ~~ i 

Fat 

Milk. 1 Milk fat. 

churned 

1 i 

out. 

} found*, j found*. 

Pound*, 

0. 709 i 0. OHS 

0 . o:*t 

! 0 . 801)1 o.oao 

0. 035 

0.09 i ■’ 0.004 

0. 004 

1 lii j iy 

13 


The cows ate less on the fodder coni, but were able to produce more 
milk and milk fat from each unit of food materials. 

The three experiments of last year were all in favor of the silage, on 
an average 0.06 pounds more of milk (5.8 per cent) and 0.003 pounds 
more of fat (0.1 per cent) being produced for every pound of dry matter 
in the silage than in the fodder corn. In six experiments “ corn silage 
with us has proved sometimes superior to dry fodder corn in nutritive 
value, sometimes inferior. Considering all trials conducted at this sta- 
tion, the conclusion will be that properly cured fodder corn and corn 
silage of similar variety and maturity are of equal value for milk and 
butter production.” 

A NEW METHOD FOR THE ESTIMATION OF FAT IN MILK, ESPECIALLY 
ADAPTED TO CREAMERIES AND CHEESE FACTORIES, S. M. BABCOCK, 
Pii. I). (pp. 1)8-113). — For a description of this method see Bulletin No, 
24 of the Station, or Experiment Station Record, Vol. II, p. 256. 

Investigations relating to the composition of milk, S. M, 
Babcock, Ph. D, (pp. 114-119). 

Composition of Wisconsin herd milk (pp. 114, 115). — The averages of 
a large number of determinations of fat iu the milk of Wisconsin herds 
are tabulated, atid the results of all the determinations made are stated 
iu au appendix (p. 253). The average fat content calculated from these 
determinations is given as 3.68 per cent. 

Variations in the composition of milk from different breeds (pp. 115- 
119).— Analyses are given of the milk of two Holstein cows throughout 
the period of lactation, together with analyses of the milk of other 
Holstein, and of Jersey, Guernsey, and Red Polled cows. 

21000— No. 8 5 
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Somes effect b produced by rolling ground, F. H. King (pp. 
120-133). — This is a report of observations made in 1889 at the station 
by the author and in different parts of the State by six of the students 
in agriculture at the University of Wisconsin. The subjects treated 
were: the effects of rolling on soil temperature; rate of evaporation; 
germination of seeds of oats, clover, peas, barley, and grass; and yield 
per acre of oats. 

The following summary is taken from the report: 

(1) Rolling land makes tlio temperature of the soil at 1.5 inches below the surface 
from 1° to 9° Fall, warmer than similar unrolled ground in the same locality, and at 

3 inches from 1° to 6° warmer. 

(2) Rolling land by firming the soil increases its power of drawing water to the 
surface from below, and this influence has been observed to extend to a depth of 3 to 

4 feot. 

(3) The evaporation of moisture is more rapid from rolled than from unrolled 

ground, unless the surface soil is very wet, and then the reverse is true, and the dry- 
ing effect of rolling has been found to extend to a depth of 4 feet. v 

(4) In cases of broadcast seeding, germination is more rapid and more complete on 
rolled than on unrolled ground, and the following differences in the completeness 
of germination have been observed: for oats, 4.2, 41.0, and 11.35 per cent; for peas, 
35.7 percent; for barley, 10.3, and for clover 1.2 per cent and 68.7 pei cent greater 
on the rollod than on unrolled ground. These differences are greatest when dry 
weather, and least when copious rain follows seeding. 

(5) In the experiment on oats, reported in full, the yields per acre stood, 61.12 
bushels on the rolled ground and 58.89 bushels on the unrolled ground. 

(6) The size of the kernels was larger on the rolled than on the unrolled ground. 

(7) The oats from the rollod ground weighed 28.35 pounds per bushel and those 
from the unrolled 26.32 pounds per bushel. 

(8) The oats from tlio rolled contained at the time of cutting 11.60 per cent of 
water and those from the unrolled ground 11.31 por cent, 

(9) The observed effocts of rolling on the yield and quality of the oats stand as 
isolated cases, and the observations must be repeated before general conclusions cau 
be safely drawn. 

Soil water, F. H, King (pp. 134-162). 

Translocation of capillary soil water (pp. 134-139). — In his study of soil 
moisture the author has found, “on several occasions, that the distribu- 
tion of water in the soil changes at times quite rapidly, so that one 
stratum has gained in water content at the expense of a contiguous 
one, and this redistribution of water may be conveniently designated 
i translocation.* 

“ The translocation of soil water is occasioned in at least two ways, 
namely, (1) by changing the porosity of a given stratum of soil ; (2) by 
changing the amount of water a given stratum of soil contains,” Firm- 
ing the surface soil by rolling draws water up from beneath. Bains 
also frequently give rise to a translocation of water. This is illustrated 
by accounts of observations made by the author on samples of soil taken 
at different depths before and after a rain or artificial sprinkling, fro# 
which it appeared that there was a marked decrease in the amoantof 
water in the subsoil wheu the surface soil was wet, Theee observations 
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were confined to a clay soil underlaid with sand. Some of tbe bearings of 
these phenomena on the tillage of this class of soils are briefly discussed. 

(1) Cultivation after rain®,— Unless the ground is already too wet the stirring of the 
surface soil, wherever practicable, should follow just os soon after a considerable 
rain-fall os the tools will work well. The cultivation should, as a rule, be shallow, 
leaving a thin stratum of the surface soil finely pulverized and completely cut off 
from the ground below. If this is not done, the extremely rapid evaporation which 
takes place from undisturbed wet soil on hot, clear days may, even in a few hours, 
not only dissipate that which has just fallen but also a part of that which the rain 
has caused to bo drawn toward tbe surface from lower levels, aud thus leave the 
ground actually drier, as a whole, than before the rain, even though it may look 
more moist at the surface. 

(Si) Watering transplanted trees .— When dry weather follows tho planting of trees 
it will be evident that simply wetting the surface may, in certain localities, do more 
harm than good, because, in these cases the roots, lying as they do at considerable 
depths, can not use water which remains at the surface, and as surface wetting may 
diminish the water content of the deeper soil, the soil about the roots is liable to be 
rendered drier than before the wetting. * * * 

If, however, the surface soil about the trees is deeply spaded before watering, the 
water will then enter tho ground more deeply by the direct force of gravitation, 
largely unimpeded by capillary action, while at the same timo the ability of the soil 
to return the water to the surface will be reduced to 1 lie minimum, aud if a good 
mulch is now added the water will he under the best conditions for being used by the 
tree. So, too, if the soil about tbe roots of transplanted trees is well firmed to insure 
the rapid transit of water to them, while the surface is left loose aud well mulched 
at the time of setting to prevent capillary action upward above the roots and to 
permit the rains to penetrate downward to them, we start the tree under the best 
possible conditions for growth, so far as moisture is concerned. 

(3) Relation to irrigation , — Tho bearing of these facts upon problems of irrigation 
will lie evident to those directly interested, and need not be dwelt upon here. 

Capillary movement of water in field soil in its natural condition and 
position (pp, 139-145). — (1) Cases of slow movement upward.— In tho 
Animal Report of the station for 1830, p. 202 (See p. 434 above), are 
recorded observations indicating a very slow capillary movement of water 
in the soil of cultivated fields. Observations in the same line in 1890 
are reported in this article. From samples of soil taken from the same 
field as in the previous experiments, it was determined “ that the total 
gains of water in the upper 4 feet of soil in the field during 85 days 
[December 13, 1889, to March 8, 1890] were only 1.04 per cent of the 
weight of the dry soil, or an aggregate of 3.07 pounds. Rain-fall during 
the interval was 5.18 iuches, or 20,98 pounds per square foot.” In the 
same way it was shown u that the capillary movement upward into the 
upper 4 feet of soil under consideration during the 41 days from March 
8 to April 18, 1890, when coupled with a rain fall of 21.77 pounds of 
water per square foot, was only sufficient to increase the water of these 
4 feet U.38 pounds, barely one half of the rain fall itself.” Combining 
tbe observations during about 6 months from October, 1889, to April, 
1890* it appeared that the lowest of the 4 feet of soil under consideration 
bad increased its water content only 3.32 per cent, or 3.1 pounds per 
eohfo foot, though at no timo during this period was it more than 3£ 
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feet above the permanent water-table. That this small increase in the 
water of this soil was wot due to a small water capacity is indicated by 
figures iu a table showing the water content at two dates when it was 
very much larger than at any of the times when the other observations 
were made. 

A second example of slow capillary flow of water into comparatively dry field soil i« 
given as follows: On October ‘28, 1889, samples of soil wore taken down to a depth of 
5 feet from tlu* summit of arise of ground, and the amount of water content deter- 
mined. Over this spot was then set a ziue- lined tray, 0 by (> feet, and 8 inches deep, 
standing on legs 3 feet, above the ground. Boards 8 feet long were then placed, ono 
end on the tray and the other on the ground, all the way around, and t^hese were 
covered with corn stalks, to shed water and prevent snow from drifting under the 
tray. Iu this condition this section of ground remained until April 14, 1890, when 
the covering was removed and samples of soil again taken, both under the tray and 
just outside the covered area. L’^he results are stated in a table which shows the 
per cent oi water in the soil at the different depths,'] 

When it is stated that the piece of ground under experiment was seeded out to 
timothy and clover, three important facts are brought out. 

(1) The upper 4.5 feet, shielded from rain, sun, and winds, waH drier after the laps*' 
of 1(58 days, comprising the winter season, than at the time of covering, showing that 
the rate of capillary flow was insufficient to keep pace with the loss of water liy evap- 
oration, and possibly by lateral or downward translocation. 

(2) Even outside the shelter, with a precipitation of 58.54 pounds to the square 
foot, the third foot was drier by an average of 0.79 per cent of its dry weight or 
about 0.7 pounds, while the lower 18 inches showed only the small gain of 1.02 per 
cent of the dry weight of that soil. 

(:i) During dry seasons, like that of 1889, a sandy clay loam, supporting a crop of 
timothy and clover and underlaid by 2 feet of gravelly rod day, followed by quartz 
sand containing some gravel, may be so di ied to a depth of 5 feet that the average 
water content, is only 0.42 per cent of the dry weight. 

Cases of slow downward movement. — On the morning of September 5, after a 
rain-fall of 1.14 inches, or 5.9 pounds, to the square foot, which occurred during the 
previous evening and night, it was found that in a corn field the rain had peuctratcd 
only 3 to 4 iuches and iu clover ground not more than 3 inches. Twenty-four hours 
later the water had reached 4.5 to 5.5 inches on the coni ground and 4.$fncho& on 
the clover. On the morniug of September 7, (»2 hours from the beginning of the rain, 
the water had penetrated only 5.5 to 0 inches iu the corn ground aud 5 inches on 
the clover. 

Lateral capillary flow of water in surface soil (pp. 145-147). — The 
experiments described in this article indicate that iu the clay-loam soil 
used the lateral movement of the soil water was slow, and extended 
only about 3 feet. 

Capillary movement of water in wet field soils (pp. 147-151). — This is 
an account of the results of observations made 44 to determine the rate 
of change in the water coutent of field soils following rains when the 
soils were near their points of saturation. * * * On June 6, 1890, 
32 hours after a rain of 3.10 inches, or 16.46 pounds, jper square (oot f 
which was distributed over 4 days, samples of soil were taken, from 
eight different localities, and the amount of water they contained deter* 
mined. Samples were again taken from the same localities 72 hours 
later, and their water content determined with the following results : * 
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“Th ft change in the wafer content in 3 days ranged from 1.47 to 4.44 
pounds per cubic foot for the first foot of soil and from O.o4 to 2.70 
pounds lor the second foot of soil. Other instances are cited to show 
that these rapid changes in the water content of soil are not exceptional, 
and they may extend to a depth of 3 feet or more. Other observations 
indicate that “as the ground liecomes drier the rate of desiccation 
diminishes, so as to be even less where crops are growing than on naked 
ground.” 

Rate of capillary movement of water in day loam (pp. 151,152). — In 
1889 a laboratory study was made of the rate of capillary How of water 
through a fine quicksand which underlies a large part of the experiment 
farm, and the method and results are recorded in the Animal Report 
of the station for 1889. During 1890 a similar study was made on a clay- 
loam surface soil, also from the experiment farm. The general results 
of both series of observations are gi\ on in a table. In both instances 
there was a decrease in the rate of capillary movement as the level of 
the water below llie surface was lowered. 

The water capacity of undisturbed soils in fields (pp. 152, 153). 

The water-holding power of noils, ah determined l»y laboratory methods and 
generally quoted in standard works on agriculture, is ho widely different from the 
conditions which exist in nature, ns show u l»y Held studies. Unit it becomes utterly mis- 
leading when applied in general pract ice. The highest percentages of water observed 
in any soils as taken from the fields at the experiment farm were : black marsh soil, 
34.71; brick clay, 31. si ; elay loam, 33.1U; clay loam, * * * Laboratory 

experiments by Trominor have gmm for similar soils the following percentages: 
moor earth, by Zenger, 10.*>; loamy clay, f>0; yellow elay, US; quartz sand with 
rounded edges, Uti. 

The lateral and vertical extent of root feeding (pp. 153-100). — Under 
this head sire recorded the results of observations on the extent to 
which different plants diminish the water content of the soil by root 
feeding, both laterally and vertically. Potatoes, oats, corn, clover, tim- 
othy, and bliuvgrass were used for these observations, and the results 
indicate wide variations in the extent of root feeding by different plants. 
The strong drying influence which growing vegetation exerts ou the 
soil was clearly brought out by comparing the water content of fallow 
ground with that of soils on which crops were growing. 

A method of talcing samples of soil (pp. 100-102). — A method used by 
the author for the past 2 years is described and illustrated. 

The instrument employed in this method consists of a thiu uietal tube, of a size 
and length suited to the special object In view, and provided with a point which ena- 
bles it to cut a core of soil smaller than the internal bore of the tube and at the 
same time make a hole in the ground larger than its outside diameter. 

Comparative value of warm and cold water for milch cows, 
P. H. Kino (pp. 103-182). (See also Annual Report of the station for, 
1889, pp. 146-188). — In 1889 and J890 experiments were conducted to 
ascertain “whether warming water for milch cows in winter prodnees a 
measurable increase in the milk yield over that of cold water, aud if 
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80 , whether ihia increase affects the volume simply, or the weight of the 
solids contained, to an extent which would make it ranmierafcivo, in 
general practice, to warm the water for cows.” 

Ju both experiments six rows were placed in stanchions side by side, upon a daily 
ration of 5 pounds of bran, 2 pounds of oats, and 6 pounds of liay, together with 
wliat dry-out com fodder they would eat up clean. The experiment of 1889 extended 
over f>4 days, ft om January 21 to March 25, and that of ls90 over 80 days, from Janu- 
ary 11 to March 31. both jouth the cows were divided into two groups of three each, 
which received identical treat men!, except that when one group of cows was getting 
water at 7<> Full, the other was given that at 32 . In the find experiment the time 
was divided into three periods of 16 days each, with intervals hot ween them ; ilk the 
second, into the periods of 16 <la\ s each, the flint 0 being treated us preliminary. 
At the close of each ol these peiiods the water tempera! ui os wore reversed, the cows 
whieh had hecu receiving water at 32 J Fall, were given that at 70° Fah., and rice 
rerstif the water being given once daily alter the morning feed. 

For the experiment of each year tabulated data are given relative to 
the milk yield during warm and cold- water periods; differencoH between 
the same; quantity of water drank ; quantity of food eaten; quantity 
of fat and of solids not fat in the milk, in per cent and pounds, while on 
warm water and on cold water; influence of the temperature of the 
water on yield and quality of milk; daily fluctuations in the composi- 
tion of the milk coincident with the quantity of water drank; the gain 
in amounts of milk, fat, and skim-milk produced on warm water during 
120 days, and the extra amount of corn fodder eaten during that time; 
the financial statement and the weight of the cows; and for 1880 the 
amount of heat required of the cows to warm the water they drank; 
diagrams showing the daily lluetuations in the percentage of water in 
the milk coincident with the quantity of water drank; and the temper- 
ature of the air as compared with the percentage composition of the milk. 
The individual record for each cov\ is given in an appendix (pp. 254-267). 

The Jesuits of the two experiments are summarized as follows : 

(1) All the rowdta of 1890, with but one exception, arc in accord with those of 
1889, Jittering only in their numerical values. 

(2) In XHStt an average of 1.002 pound# of milk per cow daily was given on warm 
water more than on cold, or 6 23 per cent of tin* general average daily yield of 16.06 
pound#; in lslH) an avmage of only 0.22 pound daily more oil warm water than <m 
cold water, or 1.06 per cent of tins general average daily yield of 20.7t pound#. 

(3) The mean average daily amount of water drank per cow in 1889 wo* 03.67 
ponudsof cold, or 8 per cent of the live weight of the animals, and 73.96 pounds of 
warm water, or 9,23 per cent of the live weight, which is 10 pounds per cow more; 
in 1830 it was 77.29 pound# on cold, or 8,08 per cent of the live weight, and 8fc4 
pounds on warm, or 8.92 per cent of the live weight, which is 8.11 pounds mors Oft 
the warm water. 

(4) both jeais the cow# ate more while on warm water than while on cold water; 
in 1889, 23.50 pound# daily on cold, or 2.98 per cent of the live weight of the animals, 
and on warm water, 24.31 pounds, or 3.08 per cent of the live weight, which ip tM 
pound of corn fodder pel cow daily more on warm water. Iu 1890 tbs wtpoont* 
stood, 28.77 pounds on cold water, or 3.0t per cent of the live weight, and opt wsrm 
29.185 pounds, or 3.05 per cent of the live weight, which is 0,42 pound of cOStt fbilW 
per cow daily mo re on warm than on cold water. 
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(5) It took, in 18^9, 1.51 pounds of notid food for a pound of milk on cold water, 
and on warm, 1.41 pounds In 1890 tbo amounts stood, 1.41 pounds on cold and 1.39 
poumtH on warm water. 

(8) An increaeo in tlio amount, of water drank was both > oars associated with an 
increase in the amount of milk produced, and this was true whether tbo water was 
warm or cold. 

(7) Both experiments are in accord in showing that an increase iu the amount of 
water drank when the temperature remains the same is associated with an increase 
in the amount of water in the milk, but with only a very small increase in the total 
solids. 

(8) An increase in the temperature of the water drank rather than an increase in 
the quantity of it, was both years associated with a relatively much larger increase 
in total solids produced. 

(9) There was both years a daily iluci nation in the percentage of water in the milk 
associated with a fluctuation iu the amount of water drank, the water in the milk 
being gioatest follow iug the days when most water was drank. 

(10) In 1*89 live cows showed a strong preference for water at 70 ; over that at 3*2°, 
hut oue cow showed an even stronger liking for the iced water; iu 1890 there was no 
exception to the general preference for wann water. 

(11) With but one exception the cows iu 1SH9, while they ate Jess and drank less 
during the cold-water periods, weighed more at their close, and w rib but three excep- 
tions they weighed less at the close of the warm -w ater periods. In 1S90 no such rela- 
tion occurred, hut the cows, w ithout except ion, weighed more on the average while 
on warm 'water. 

(12) In 1890, when the intervals between the two milkings were equal in length, 
all the cows gave both richer milk and a largorquanhty of it in the morning. 

(13) There was a mean shrinkage in the milk flow per cow during the experiment 
in 1889 of 9.54$ per cent, and in 1890 of 5.55 per cent, oi a mean for the cloven cows in 
round numbers of 7 per cent, while the normal herd shrinkage, us determined by the 
Hairy Association of Great Biitaiu, would place it at 12 percent, and as given by Dr. 
Hturtovant a little higher. In view of tins and other facts it does not seem impos- 
sible that simply shifting the cows alternately horn warm to cold water ma> have 
some effect iu lengthening the period of lactation. 

(14) With butter at 20 cents per pound, skim-nnlk at 25 cents per cut., corn fod- 
der at $5 |>er ton, and a cost of 815 for warming w ater 129 dajs for forfj cows, the 
result shows a profit of $2t>.40 in 1889, and a loss of $5.98 in 1890, leaving as an aver- 
age for the two years $10.21 on a held of forty cow m. 

(15) The smaller difference between the fields of fat on warm ami on cold w'ater 
in 1890 can not bo attributed to a w armor winter, for the mean temperature of the 
months of January, February, and Match, Hh9, was 24. (V Fall,, and for the cot re- 
sponding period of 1890 it was 24.7*- Fain, ami both sets of cows w ore sheltered in the 
same harm 

Plan of a iiabx for, a dairy farm, F. II. Kino (pp. 183-192, 
illustrated).— A description of a cylindrical barn (92 feet in diameter) 
built iu 1889on a form near Whitewater, Wisconsin, after plans prepared 
by the author. A cylindrical silo occupies the center of the structure, 
and around the silo are accommodations for ninety-eight cows. It is 
claimed that where a large bam is desired the cylindrical form is econ- 
omical as regards both cost of construction and the expense of caring 
for the animals. 

The construction of the barn is described in detail, and the advan- 
tages of the plan as regards effective veutilation, control of tempera- 
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ture, and economy of construction, arc discussed. The last-mentioned 
point is enforced by a table showing the total outside surface, iloor 
space, cubical contents, and animal accommodations of the buildings 
on three farms in Wisconsin, as compared with this cylindrical barn. 

Prevention of apple scab, E. S. Goff (pp. 193-201, illus- 
trated).— A reprint of Bulletin No. 23 of the station (See Experiment 
Station Record, Vol. II, p. 134). 

Comparative vitality of helled and iTNirrLLED timotiiy 
SEED, E. S. Goff (pp. 202-204). — In threshing timothy seed the hulls 
of from 5 to 50 per cent of the seeds are removed. To get light on the 
question, whether the vitality of the seed was impaiied b> its being 
hulled, germination tests with the Geneva seed tester were made at 
the station with samples of hulled and unhulled seeds of various ages 
(1880-89). The details of the test are given in a table in the appendix 
to the report (p. 207) and are summarized in this article. In every ease 
the percentage of hulled seeds which germinated was greater than that 
of the unhulled seeds. And it appealed that the hulled seeds did not 
retain their vitality as long as the unliulled. u Whereas m the 1889 
seed, 91 of the hulled seeds germinated to e\eiy 100 of the unhulled ; 
in the 1880 seed, only 34 of the hulled seeds germinated to 100 ol the 
unhulled* 99 Incidentally, this experiment indicates that tnnoth> seed 
may be fairl> reliable up to 5 years of age, and niter that deteriorate 
very rapidly. It was also observed that the time required forger mi 
nation increased with the age of the seed. Ail experiment with a 
view to producing a hulless variety of timothy seed is to be undei taken 
at the station. 

Potatoes, variety test and other i:\FEiiniEN is, K. B. Goff 
(pp. 205-213 and 208-273). — 1 This includes articles on a tost of nineties 
and on methods of planting, reprinted frun Bulletin No. 2J of the sta- 
tion (See Experiment Station Record, Vol. II, p. 80), with the addition 
ol’ tabulated data giving the details of the experiments. There are also 
reports on experiments in hill tut. drill planting, and the sprinkling of 
cuttings with laud plaster. In the former two tubers or cuttings in a 
place, planted in hills 38 b> 38 inches apart, were compared with one 
in a place, planted in drills 38 by 19 inches. if Single e,>es, two-eye cut- 
tings, half potatoes and whole potatoes were used. Teu duplicate series 
of eight rows each were planted, the experiment including eighty rows, 
each 50 feet long. The average merchantable yields of the ten scries in 
bushels per acre are summarized in a short table, the complete data 
being printed in the appendix. * # * In two cases the hills gave 
the larger yields; in one, the drills; while in one the yields werepraoti* 
cally the same. Tins unusually dry season would seem to have affected 
the hills more injuriously than the drills, as the roots of the bill plants 
may be supposed to have been less evenly distributed in the soil. This 
fact may give the more weight to the results. At any rate the condu* 
sion is warrantable that, under the conditions, no loss of 'yield followed 
plauttng in bills. 9 ’ 
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Iu view of the claim that “ sprinkling the cuttings of potatoes with 
plaster before planting causes them to vegetate with greater vigor 
and to yield a larger crop,” this was tried for ten 60-foot rows of the 
Bose Seedling variety, half the cuttiugs planted being sprinkled with 
plaster. The details are given in tabular form. “ No difference was 
discernible iu the time or vigor of vegetation, nor in the date of 
maturity.” 

Notes on strawberries, E. 8 . Goff (pp. 213, 214, and 274).— 1 Tab-t 
ulated data are given for 16 varieties tested in 1889. As the result of’ 
this test the varieties are ranked in the following order: “For tnarket — 
Warfield No. 2, Haverland, Jessie, Wilson, Sharpless, Burt Seedling, 
Eureka, Gypsy, Gandy, Welch, Charles Downing, Cumberland, Lady 
Busk, Bubach No. 6, Cloud, Carmichael. For home use— Jessie, Haver- 
land, Gypsy, Sharp less, Warfield No. 2, Eureka, Wilson, Gamly, Burt 
Seedling, Charles Downing, Welch, Cumberland, Bubach No. 5,Clond, 
Lady Busk, Carmichael. 

“The Gypsy was the earliest variety, and the Gandy, Welch, and 
Carmichael gave the latest pickings.” 

Comparison of ensiling and field curing of Indian corn, P. 
W. Wot.L, M. >S. (pp. 215-237). — “ Three years ago investigations were 
liegun at the station for the study of the losses incurred iu the field 
curing of fodder corn, to compare the results thus found with the losses 
that have been shown to take place in the silo. Data are numerous as 
regards this latter point, the subject having been studied during the 
last 10 years by numerous investigators, both abroad and in this country. 
It hits been found that fodder corn will lose from 10 to 20 per cent of 
its nutritive value during the ensiling period, the amount of the loss 
deluding n]wn the quantity ensiled, the maturity of the corn, the 
maiiuer of filling, and the conditions present in the silo, its shape, 
lining, whether perfectly air tight or not, etc. On the other hand, the 
losses in curing fodder com have been studied but little, not consid- 
ering trials where necessary precautions for taking samples have not 
been observed, and which, therefore, are not much better than mere 
guesswork.” 

The record of the station’s work in this line in 1889 includes exjieri- 
ments with (1) two tauk silos filled witii clover to ascertain the loss 
in weight of the silage; (2) the same silos filled with fodder corn to 
ascertain the loss in weight and iu dry matter, crude protein, and ash 
in the silo; (3) four station silos filled with different varieties of corn 
to ascertain losses iu dry matter, erode protein, and ash in the silo; 
and (4) with dry fodder from different varieties of corn to ascertain the 
losses in dry matter and crude protein in field curing. 

(!) Tank silos filled with clover . — “Two round tanks, sneh as are com- 
monly used for water reservoirs, 6 feet in diameter and 12 feet high, 
were placed upon the platform scales. Tank No. 1 was tarred on the 
outside, while No. 2 was covered on the outside with tin, soldered on 
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carefully.” July 1, 188!), both tanks were filled with red clover. The 
silage in tank l was covered with Ur paper, and about 8 inches of saw- 
dust; that in tank 2 was not covered. The weight of the silage, as 
taken daily for 2 months, is recorded in a table. Wheu the tanks were 
opened September 2 it was found that the 1,183 pounds of clover pnt 
into tank 1, had decreased to 050 pounds, a loss of 233 pounds, or 19.7 
per cent ; 190 jtounds of the silage was unfit for use, leaving 7C0 pounds 
(64.2 per cent) of good silage. The weight of the silage in tank 2 bad 
decreased from 1,142.5 to 660 pounds, a loss of 482.5 pounds or 42.2 per 
cent. There were 331.5 pounds of spoiled silage, leaving only 328.5 
pounds (28.8 per cent) of good silage. The large percentage of silage 
spoiled in the second tank was thought to be due to the fact that as no 
covering was used and the mass of the silage was too small to become 
compact by its own weight, fermentation was favored by a relatively 
large supply of air. 

(2) Tank silos filled with fodder corn . — The tanks above described were 
filled September 2, 1890 with white flint fodder corn, which was covered 
with tar paper and 8 inches of sawdust. 

Tank 1 received matured corn, 1,622 pounds. The weight of the 
silage taken out December 10 was 1,485.5 pounds, a loss of 137 {rounds, or 
about 8.5 per cent. The spoiled silage weighed 223 pouhds, leaving 
1,262.5 pounds of good silage. The total loss from ensiling was 359.5 
pounds, or 22.2 per cent. Analysis showed that the loss in weight of 
dry matter was 26.1, of crude protein 30.2, and of ash 30.8 per cent. 
“These losses are rather large, owing to the small quantity of fodder 
ensiled ; being mature and comparatively light, the corn did not pack as 
well as in the case of the greeu corn, and lienee the greater loss. The 
silage contained 1.14 per cent lactic acid and 0.06 per cent acetic acid, 
or a total acidity of 1.20 per ccut.” 

Tank 2 received greeu fodder corn, 1,779 pounds. The weight of the 
silage taken out was 1,667.5, a loss of 111.5 pouuds, or about 6.3 per 
cent. The spoiled silage weighed 167 pounds, leaving 1,500.5 pounds 
of good silage. The total loss from ensiling was 278.5 ponuds, or 15.7 
per cent. The loss in weight of dry matter was 8.3, of crude protein 
1 4.8, and of ash 1 2.7 per cent. The spoiled silage “ was almost black, 
sticky, and here and there white moldy. The good silage was light green, 
of aromatic odor, very sour ; after the good silage had been reached no 
signs of mold were seen, the silage in contact with the wall of the silo, 
and clear down to the bottom being all well preserved. * * * The 
silage taken out of the siio contained 1 .49 per cent of non-volatile acids 
(lactic acid), and 0.23 per cent of volatile acids (acetic acid), or a total 
acidity of 1.72 per ceht.” 

A table gives a partial analysis of the corn and silage used in these 
experiments. 

The result of those two silo experiments teaches ns, ns has also been repeatedly 
shown in onr other silo work at this station, but never under strictly comparable con- 
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ditions, that the more watery the fodder ensiled the smaller is the loss of dry matter, 
hut the greater the acidity of the silage obtained. The better a fodder will pack 
the smaller the loss caused through fermentation in the silo. For this reason, while 
the original method of weighting the silage may not be considered practical, it will 
preserve a greater portion of the- fodder; it is, therefore, simply a question of whioh 
Is the more expensive — the outlay and trouble of weighting the silage, or the greater 
waste of food materials in the silo. The difference may, however, be less pronounced 
in case of large, deep silos than with small or shallow ones, as the weight of the fodder 
with the former ones causes it to pack sufficiently. 

(3) Station silos filled with different varieties of corn . — Four silos were 
filled in the fall of 1889. From three of these complete data regarding 
the loss of dry matter, protein, and ash were obtained. The silage from 
the fourth was used in a feeding experiment, which prevented the 
determination of the loss of dry matter. 

Silo 4 was filled with Burrill & Whitman fodder corn at five different 
dates from September 3 to 12, and opened in December. More spoiled 
silage was fonnd than in the case of silo 2 with rapid filling, and the 
quality of the silage was no better. A partial analysis of the corn and 
silage for each silo is given in a table. Data are given showing the 
difficulty of obtaining a correct estimate of the ash content of silage in 
a large silo. 

The losses of dry matter for three silos amount to 18.0, 20.2, and 29.6 per cent, or on 
an average 22.G por cent, while the average loss of crude protein was 14.2 per ceufc 
The losses of dry matter last year in the same silos amounted to 18.36, 16.72, and 12,7. 
per cent, on au average 15.94 per cent.* The manner of filling the silos was strictly 
the same both years, and the only difference that the writer can think of was the 
further advanced condition of last year’s coru crop, on account of the drought. Tlio 
tank experiments would seem to indicate that the maturer the corn, other conditions 
being equal, the greater the Loss of dry matter in the silo. 

The results, as regards the loss of dry matter and protein, obtained 
by the author and by Mr. Short in 1888 (See Wisconsin Station 
Reports for 1888 and 1889) are summarized in two tables. The results 
of three years’ work at the station are summarized as follows: 


1 

Pot in 

BilO. 

Taken 

out. 

Lose. 

Pounds. 

Percent. 

Total quantity— 

()fdrj matter - 

Pound*. 
35,002.3 
2, 010. 3 

Pound*. 
2$, 320. 7 
2,312.5 

7,281.0 

597.8 

20.5 

20.0 

Of crude protein 



This gives the result of 3 years’ work, with ten silo experiments in all. The aver- 
age loss of dry matter found by us to occur in the silo amounts to 20.5 per cent, or 
one fifth of the fbdder put into the silo. This loss is practically identical with what has 
been called shrinkage by some experimenters ; the shrinkage has been slightlyinoreased 
in our calculations on account of the quantity of silage that spoiled on top of the silo, 
which being considered unfit for cattle food has not been credited to the silage ; but 
the results would have been but little changed if only the actual decrease in weight 
had been considered. We thus must calculate on a decrease in weight of about one 


♦Wisconsin Station Report, 1889 
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fifth of the silage ; that is, if a farmer puts into his silo 100 tons of fodder corn, he 
can not, as a rule, get more than 80 tons out of it ; as the silage taken out of the Silo 
contains a similar percentage of water as the fodder put into the silo, it is evident 
that the loss is not due to mere evaporation of water* This loss may bo fouud to be 
somewhat smaller whore large quantities of fodder are eusiled ; in our work we have 
ensiled only from 8 to 12 tons, which are about the largest quantities ensiled for expert 
mental purposes, the results of which have been made public, as far as xny knowledge 
goes. At the Pennsylvania aud Missouri Stations, in experiments where 17 and 
tons of fodder corn, respectively, were ensiled, the losses of dry matter were 1:1.44 and 
16.85 per cent (See Agricultural Science, 1890, p. 145). 

Field-cured com.— Two experiments were made, (1) Seventy-eight 
shocks of the same varieties (Pride of the North, Bnrrill & Whitman, 
and Sibley’s White Flint) as those used in the silos, were cut at the 
same time as for the silo aud left in the field about a month, after which 
they were stored in the loft of the station barn until fed to cattle. A 
table gives the weights of fodder shocked in each case, and the weight 
as fed oat to cattle. 

Samples taken from time to time as the fodder was fed to the cattle were united 
after the content of dry matter had been ascertained, and the protein content deter- 
mined in the mixed samples for each variety. A table gives the result of the analysis, 
and the losses of dry matter and protein in the cured fodder. * * * The losses 

of dry matter varied from 7.9 to 30.7 per cent, with the three varieties, and of pro- 
tein from 2.2 to 41.0 per cent. The result with Burrill & Whitiuau fodder corn is far 
lower than any other found in this work, and it is believed that an error of sampling 
must have crept in, most likely in the sampling of the green fodder. * * * 

Six varieties of fodder corn, grown at the University farm on small plats, were cut and 
shoeked September 4 to 17, and samples representing the fodder grown on each whole 
plat were taken for analysis. * * * The varieties sampled were Pride of 

the North (dent), King Philip (Hint), Sweet Fodder, S to well's Evergreen, Southern 
Sheep's Tooth, and Southern Horse-Tooth fodder corn. The shocks were left on the 
plat on which the fodder had grown, except in the ease of sweet fodder corn, where 
half the number of shocks were transferred at once after cutting to an empty corn 
crib, where the shocks were put np in a similar way as the rest of the fodder was 
shocked on the plat. The object in view was to ascertain the losses in food materials 
occurring on account of the air drying nnder a shelter from rain and storms. * * * 
At intervals of a month the shocks on the plats were removed, one or two at a time. 
The shocks were then weighed and run through a feed cutter and the whole shook 
sampled. The weight of each shock being known, and also its composition at the 
time it was put np, all data are at hand from which to determine the decrease of dry 
matter and its constituents during the average time each variety was left exposed. 
In our work only the crude protein could be determined besides tbe dry matter on 
account of the pressure of other work. * * * The varieties shocked, the stage of 
growth they were in, dates of cutting, etc., are stated, and tbe total quantities of 
dry matter and of crude protein found by analysis to have been on eaeh plat at the 
time of shocking and when the shocks were sampled, are given [in a table, together 
with] the losses which took place in the shocks during the time of exposure. * * * 
[The losses of dry matter and protein found in samples of Sibley's White flint and 
Smedley’g Yellow deut corn stalks left stauding in the field uncut for 4 months are 
also given in a table, ] * * * The amount of losses given in the tables will doubt- 
less surprise many, as it did the writer. It is believed that nearly all points bearing 
on the field curing of Indian corn are covered by the data given— differences in the 
size of shoeks, shelter from rain and storms, or exposure to the same lor a shorter or * 
longer period, husked or unhusked fodder corn, etc. 
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Hie amount of rain-fall and snow daring the fall and winter of 
1889-90 was small, thus favoring the earing of fodder. The losses of 
nutrients in the fodder are, therefore, probably below the average. In 
the case of the sweet fodder corn shocked in the corn crib the loss of dry 
matter was 8.2, and of protein 13.7 per cent ; shocks of the same variety 
left in the field showed a loss of 15.6 per cent of dry matter and 22.7 
per cent of protein. 

The highest losses come, as would be naturally expected, where husked fodder is 
shocked. Stowell’s Evergreen, as an average of the results with ten shocks, gave a 
loss of 33.9 per cent of dry matter, and 29.9 per cent of protein. Pride of the 
North, lot B, gave 13.9 per cent loss of dry matter' and 19.3 per cent of protein 
against 20.0 per cent and 13.7 per cent of dry matter and protein, respectively, 
where the shocks were husked. Another point is noticeable: where unhusked 
fodder is shocked the loss in per cent of protein exceeds that of dry matter, except 
in t he case of Southern corn, where the proportion of nutriments in the ears, if there 
be any, with us is very small compared with what is in the leaves and stalks; where 
husked fodder is shocked the loss of dry matter exceeds that of protein. This might 
be inferred from the fact that the ears are made* up largely, from non-nitrogenous 
bodies, especially starch, which it is not likely to suppose will be as easily subject to 
fermentation processes as the constituents of the stalks and leaves, being better 
protected than these. 

The results found in regard to losses in held curing of Indian corn show conclu- 
sively that fodder corn in curing and being shocked is constantly deteriorating in 
nutritive value, in a similar way as has been found in case of the ensiling process. 
The amount of this loss will vary more with shocked corn than with ensiled corn, 
for the reason that with the corn in the silo we have all conditions more under our 
control, and are independent of the changes of the season. 

The results of these experiments in 1889 and of these and similar 
experiments for 3 years are summarized in tables. 

Tabulating the results obtained at this station daring the last 3 years in regard 
to the losses of dry matter and protein in the ensiling and field curing methods of 
preserving Indian corn, we have the following summary : 

Total quautilm of ensiled and shocked fodder corn. 



Green fod- 
der. 

Silage or 
dry fodder. 

Loss. 

Pounds. 

Per cent. 

(a) Ensiling method (summary of 3 years' work, ton 
experiments) : 

Total quantity of dry matter 

Pound*. 

35,602.3 

3.910.3 

30, 448 

3. 102.3 

Pounds. 

28,320.7 

2,312.5 

31,428 

2,619.7 

7,281.3 
597.8 j 

8,020 I 

462.5 

30.5 

20.0 

30.3 

15.0 

Total quantity of credo protein 

(5) Fiekbcurlnc method (summary of 3 years’ work) : 
Total quantity of dry matter 

Total quantity of crude protein 


While the average losses of dry matter in the ensiling and in the field-curing system 
have thus been found to be very nearly the same, the loss of protein is lower in the 
latter system* The loss of food materials in either system is very considerable, and 
shows that we are unable to preserve our fodders by any method now known without 
their deteriorating in value. * * # 

The problem of the proper method of preserving fodder com then is narrowed down 
to this : In the fodder com as it is out in the fall there is a certain quantity of food 
elements that may be preserved in a succulent state in the silo or oared and fed to 
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cattle aa dry fodder. In either ease au equal quantity of the food material) is 
destroyed, on an average about one fifth. * * * This lose being equal in either ease, 
the question of which method of preserving foddor corn to adopt becomes one of 
convenience and economy of feed. As will be seon in the discussion of the feeding trials 
with silage and dry fodder, the value of these feeding stuffs is about the same for 
milk and butter production, and hence the adoption or non-adoption of the silo must 
be decided on the score of convenience. In some localities the conditions may bo 
more favorable to the field-curing system, while in others the nncerlainty of weather, 
the cheapness of lumber, or the severity of winter may speak strongly in favor of the 
system of ensiling the fodder corn. 

Number and size ok fat globut.es in cows’ milk, F. W. Woll, 
M. 8. (pp. 238-247). — A popular discussion of this subject, together with 
a tabulated record of microscopical examinations of the milk of 4 cows 
each mouth during the past year, am! a tabulated statement of the 
number and size of globules in the milk of 4 different cows before and 
after calving. 

The author states that “the number of globules increases and their 
size decreases with advancing lactation and that “ the stage of the 
lactation period seemed to be of greater importance tbau the breed or 
individuality of the cow in determining the size of the globules.” 

“A disturbance of any kind, hard treatment, excitement, sickness, 
etc., will leave its mark on the number and size of globules, and hence 
influence the creaming qualities of the milk aud the rapidity and com' 
pleteness with which the churn will do its work. Succulent foods seem 
to diminish the size of the globules aud increase their number,” 
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DIVISION OF ENTOMOLOGY. 

Insect Life, Vol. HI, No. 4, November, 1800 (pp. 131-178).— The 
principal articles in this number are : Report on a local outbreak of grass- 
hoppers in Idaho, by L. Bruner; on the use of contagious diseases in 
contending with injurious insects, by H. Osborn; a new and remark- 
able Eucyrtid, is it parasitic? by L. O. Howard; notes on garden 
insects, by F. M. Webster; some of the bred parasitic Hymenoptera in the 
National Collection (continued); notes upon Ephcutia interpwnctella 
(Hiihn.) Zeller, by W. H. Patton ; notes upon some insects affecting 
corn, by F. M. Webster. 

Insect Life, Vol. Ill, No. 5, January, 1891 (pp. 179-250).— This 
comprises the proceedings of the second annual meeting of the Asso- 
ciation of Economic Eutomologists, held at Champaign, Illinois, 
November 11-13, 1890. A list of the papers read at this meeting was 
published in Experiment Station Record, Vol. 11, p. 209. 

DIVISION OF VEGETABLE PATHOLOGY. 

Journal op Mycolocy, Vol. VI, No. 3 (pp. 89-135, illustrated).— 
This number includes the following articles : Experiments in the treat- 
ment of plant diseases, Fart 1— treatment of black rot of grapes, by B. 
T. Galloway and D. G. Fairchild; diseases of the grape in Western New 
York, by D. G. Fairchild ; authraenose of cotton, by E. A. South worth ; 
perennial mycelium of the fungus of blackberry rust, by F. O. Newcombe 
and B. T. Galloway ; field notes, by E. F. Smith; the relationship of 
Puccinia and Phraymidium , rrofessor G. de Lagerheim ; notes on a new 
pear disease (Thelephora pediceUata , Schw.), a disease of geraniums, 
authraenose of the hollyhock, Leptothyrium periehymeni , Desru., and a 
a new Utttilago from Florida; reviews of recent literature; new species 
of Uredinece and Ustilagincm . , by J. B. Ellis aud B. M. Everhart; notes 
oa certain JJndinm and UnUlaginew, by F. W. Anderson ; index to 
Jforfh AiaeriORft myoological literature (continued), by D. G. Fairchild, 
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ABSTRACTS OF REPORTS OF EUROPEAN INVESTIGATIONS. 


Germination of the Jerusalem Artichoke (Helianthus tuberosus), J. R. 
Green (Ann. Apron., l.“», p. SOS); Centralblt. f. Apr. Chem ., 19, p. 
7LO). — The tubers of the Jerusalem artichoke were found by the author 
to develop during germination a ferment which changes inulin into a 
sugar. The ferment is present in the tubers iu small quantities and 
only during germination, but it may be artificially formed by heating 
the tubers during 94 hours at 35° 0., and may be extracted by glyc- 
erine. Boiling destroys its activity, it is not identical with diastase; 
and saliva has no action on inulin. 

The sugar formed by this new ferment does not crystallize, and reduces 
less readily than hevulose or dextrose. An intermediate product is 
formed during the change which is more soluble in cold water and dial- 
yses more easily than inulin, crystallizes characteristically, and requires 
82 per cent alcohol to dissolve it, while inulin is soluble in 65 per cent 
alcohol. 

Transformation of the alkaloids during germination, E. Heckel (Compt. 
Rend., 110 (1890), p. 88; Journ. Royal Mic. itoc., 1890, p. (KTJ).— The 
author concludes from observations made chiefly with strychnine, 
brucin, daturiu, and eaffein, that the alkaloids in seeds are true reserve 
food materials, since they are entirely transformed into assimilable 
substances during germination. The alkaloids contained in the cotyle- 
dons or iu the embryo had in all cases completely disappeared as soon 
as the seedlings had attained a considerable size. The results of the 
transformation of caileiu were found to be glycophyl uud potassium 
nitrate. 

formation of nitrates in plants, Serno (Land a. Jahrb., 18 (1890), pp. 
877-905). — Nitric acid was found in almost all families of plants, the 
largest quantities occuring iu the Malraem , Crucifer®, Papavcraoe®, 
Convolmlaee®, Labial®, Compositqn, and Urticaccai. In many plants it 
occurs only in the roots, especially in the newly formed absorbing 
roots; and in no case was it found in roots living in symbiosis with 
fungi. In many perennial plants the nitrates are stored up in the roots 
during winter as a reserve material ; iu others they are formed duly id 
the spring. In annual plants they occur abundantly iu all parts, The 
nitric acid taken up by plants is believed by the author to be used in 
tiie formation of amides, especially of asparagin. 
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Saccharine substances contained in fungi, M. B. Ferry (Rev. Atycol, 12 
( 1 890), pp, 136-40. * fourn. Royal Mic. Hoc., 1870). — The conclusions drawn 
from numerous analyses showed that: (1) Mannite is nearly always 
present in the larger fungi, crystallizing in long, tine needles; (2) tre- 
halose is less frequently present, and may be known by its hard, massive 
crystals; (3) chloride of potassium is present in some species of the 
genus Amanita ; (4) glucose is met with in Amanita valida , A . spixsa, A . 
mappa , Tricholoma mlfureum , Russula virexceus , etc. 

The behavior of sandy soils toward superphosphates, A. Thomson (Cen- 
tralblt /. Ayr. Chem. 7 19 (1890), pp. 585-588). — From laboratory 
experiments the author concludes that the action of superphosphates 
in sandy soils is very slight except where considerable quantities of 
calcium carbonate, or small amounts of calcium carbonate and the 
aesquioxide of either iron or aluminum are present, and at the same 
time no considerable amount of nitrates are either applied to or formed 
in the soil. 

Effects of different fertilizers on the quality of tobacco, Adolf Mayer 
(Landw. Yersucft s •Statl o n m , 38, pp. 92-126). — A scries of experiments 
were made on 12 fortieth-acre plats, 11 being fertilized with various 
combinations of barn yard manure, nitrate of soda, caustic ammonia, 
superphosphate, Thomas slag, potash, and double sulphate of potash 
and magnesia, and one remaining inimamiml. On part of the plats 
the barn-yard mauiire was applied in the fall, and on partin the spring 
at the time the land was prepared. 

The plats fertilized with artiiicial fertilizers yielded about twice as 
much, and those receiving barnyard man are about, three times as much 
as the one remaining unmanured. With regard to cost of fertilizer 
per kilogram of product, the chemicals in several instances compared 
favorably with the manure. The result was decidedly better where the 
barn-yard manure was applied in the fall than in the spring. The 
plautsrespouded better to the application of nitric acid than toammouia 
fertilizers. Thomas slag gave favorable results, as did also potassium 
carbonate which was compared with potash-magnesium sulphate. 

With regard, to combustibility , which was determined by lighting a 
piece of torn leaf, extinguishing the flame, and noting the number of 
seconds till the glowing ceased, tobacco from plats receiving a fall 
application of barn-yard manure glowed the longest, while tliatfrom plats 
fertilized with chemicals was about equal in this respect to that from 
the unfertilized plat. The application of barn-yard manure in the spring 
seemed to exert a decidedly unfavorable intiueuce on the burning 
quality* This is explained by the fact that when the manure was applied 
in the fall there was more opportunity for nitrification, and that this 
increased the nitric acid in the leaf. Thus, with the fall application the 
leaves contained 6.76 to 0.8 per cent of nitrogen as nitrates, and with 
the spring application, 0.15 to 0.22 per cent. Potassium carbonate was 
decidedly favorable as compared with potassium-magnesium sulphate. 
21500—Sro. 8 6 
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No advantage was ascribable to Thomas slag compared with the super* 
phosphate. 

The determinations of nitrogen compounds include those of the total 
nitrogen, nicotine, nitric acid, aud ammonia. The total nitrogen was 
greater from the fall than from the spring applications of barn-yard 
manure; and was unusually small in the product from the unfertilised 
plat. Applications of nitrates increased not only the total yield of 
tobacco, but also the percentage of total nitrogen in the leaf. In general 
the largest per cent of nicotine occured where barn yard manure had 
been applied. In no instance was a high nicotine content found where 
the supply of plant food had been insufficient ; the smallest percentage 
was found in the product from the unfertilized plat. Applications of 
ammonia seemed the most favorable to the production of a high nico- 
tine content. 

Where nitrogen was either entirely wanting in the fertilizer, or was 
applied in the form of ammonia, a constant percentage of 0.04 nitrogen 
as saltpeter was noticed in the product; this small amount seemed 
necessary to the existence of the plant. 

The color seemed to be considerably influenced by fertilizers, a lux- 
uriant growth inducing a darker color. In general the color was lighter 
or darker in proportion as the nicotine content was higher or' lower. 
The author observed that often with application of Chili saltpeter a 
spotted leaf was produced, evidently because plants thus fertilized 
cured more slowly and unevenly. 

The following are among the practical conclusions drawn by the 
author from this and previous observations. The use of artificial fertili- 
zers alone, even on a soil rich in humus, is not advisable. A liberal 
application of barn-yard manure must for the present remain the basis 
of tobacco culture, at least in Europe. In cases where tobacco is grown 
year after year green manuring with rye may be practiced, especially 
in times of low prices. As supplements to insufficient natural supplies 
of manure, according to the needs, either Chili saltpeter, superphos- 
phate, or potassium-magnesium sulphate, or a combination of these, 
applied shortly before the setting of the plants, is recommended. 

With reference to the burning qualities of the leaf, it is recommended 
that the first year a piece of land is used for tobacco the barn-yard 
manure bo applied several months previous to the setting of the 
plants; and regarding the use of artificial fertilizing materials, to 
use those containing no chlorides or sulphates and those which con- 
tain an excess of incombustible basic constituents, that is, saltpeter 
for the nitrogen source (not ammonium sulphate, treated Peruvian 
guano, or gas water) ; double superphosphate, bicalcic phosphate and 
Thomas phosphate (better than common superphosphate) for the phos- 
phoric acid supply ; and wood ashes or carbonate for the potassium. 

The color may be in a measure influenced by the nature and extent 
of the fertilizers applied. Strong applications of nitrogenous manures 
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indited a dark color, and Chili saltpeter is liable to cause a green-spotted 
appearance of the leaves when dried. 

Decrease in sugar content of beets in keeping, 0. Marek (Deutsche landw. 
l*rme, 17 (1890), p. 310; Gentralblt.f. Agr. Ghent., 19, p. 619). — The author 
finds that the larger the percentage of sugar iu the beet, the greater 
the decrease in keeping; and that this decrease is greater at a high 
temperature than at a low one. The differences in the rate of decrease 
in the sugar of two beets containing the same amount of sugar at the 
time of harvest, he attributes to the differences in amount of non-sac- 
charine substances present, the larger the amount of these, the greater 
being the decrease in sugar. Attention is called to the importance of 
this iu selecting sugar-beets for raising seed. Contrary to views gen- 
erally held, he finds tiiat beets stored in the ordinary way suffer a greater 
loss of sugar by keeping over winter than those which are preserved 
with the tops on. 

Calorimetric investigations on fats and fatty acids, F. Stohmann and H. 
Langbein (Jmrn.f. pralc. Ghent., 42 (1890), pp. 301-382).— Recent repeti- 
tion of former investigations by the authors shows, as before, that the 
fats in the tissues of swine, sheep, oven, horses, men, dogs, geese, and 
ducks, all have the same “heats of combustion,” those for butter fat 
being somewhat lower. It was also found that in proportion as the fats 
became rancid their heats of combustion decreased, and that oxyacids 
were formed in tins process. These facts led the author to suggest that 
the variations m heats of combustion may be due to the formation of 
these oxj acids. 

Digestibility of hay, bean meal, barley meal, Swedish turnips, and rice meal, 
F. Lehmann and J. H. Vogel (Journ.f. Ltuultc., 38 (1890 ),pp. 16.1-197). — 
The experiment wsis carried out with two sheep. Tin* plan follow ed was 
that of determining the digestibility ot the nutrients of the hay alone 
in one period; that of the beau meal in another period by feeding it 
with hay ; and then, with these two materials as a basis, adding barley 
meal, riee meal, and Swedish turnips each in separate periods, and 
from the increased amount of nutrients digested over that when bean 
meal and hay were fed, calculating the co efficients of digestibility for 
each feeding stuff. As the nee meal, Sw edish turnips, and barley meal 
are low in protein eoutent, eacli was tested separately with the basal 
ration of hay and bean meal to furnish the desired relations of coarse 
to concentrated feeds, and to make the nutritive ratio about 1 : 6. The 
rations during the six periods were as follows : 

Period 4, meadow liny. 

Period 1, meadow hay ami bean meal. 

Foriod 2, meadow hay, bean meal, and Swedish turnips. 

Period r>, meadow hay, bean meal, ami rico meal. 

Period <>, meadow hay, bean meal, and bailey meal. 

Period .'1, meadow ha)', bean meal, barley meal, and Swedish luini|m. 
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The following are the results found: 

Co - efficients of ditjaatibility . 


! Dry 

1 matter. 

Crude 

proton. 

Albumi- 

noid 

protein. 

Crude i Crude 
fat. celluloae. 

i 

Nitrogen- 

free 

extract. 

Per cent. 

Hay 62.24 

Tfcftn nwnl 80. 02 

Per cent. 
53 30 
88.04 
62. 20 j 
03.17 
! 44. 45 

Per rent. 
45.8 

78.2 
30.4 

62. 2 
! 30.5 

Per cent. 
42. 93 
48.05 
83.46 
77.84 

i 8:l15 

Per cent. 
60.74 

Per cent. 
67.68 
88.76 
80.05 
06.16 
83.84 

Swedish turn; pH OH. 28 

Bariev meal : !>o ho , 

Kuo meal i CJ.02 j 

100 

100 

34.37 


The co- efficients of digestibility given by E. Wolff* for barley meal 
and rice meal are as follows : 



Organic 

Crude 

Cm do 

Crude 

Nitrogen- 

; 

matter. 

protein. 

fat. 

oelluloHc. 

extract. 


Per cent. 

Per cent. 

Per cent. 

Per cent , 

Per cent. 

Barley meal 

81 

77 

100 

00 

87 

Bice meat 

80 

77 

88 

67 

100 


The figures given by Wolff for barley meal are based on experiments 
by M. Maercker and E. Schulze and were not regarded by them as 
altogether conclusive. The nutritive ratio of the ration (hay and 
barley meal) used by them was 1: 8.4, while that of the mixture of 
meadow hay and barley meal fed by the authors was, as given above, 
1:5. Experiments in artificial digestion showed that the co efficients 
found for protein in the trial with sheep were not too low. The uunsu. 
ally high co efficient found for crude cellulose the authors believe to 
be traceable to an error in the co-efficient for the cellulose of bean meal. 
If this had been estimated too low, when barley meal came to be fed in 
connection with it the cellulose digested above the amount previously 
observed would be attributed to the barley meal and would go to 
increase the co efficient from that material. The authors believe that 
the results with rice meal are a true example of “depression in digest- 
ibility,” which may account for the unsatisfactory results from time to 
time obtained from this product iu practice and that a more careful 
feeding would probably show a higher rate of digestibility. No 
decrease in the digestibility of Swedish turnips was noticed where the 
amount fed was increased so that they supplied 52 to 54 per cent of the 
total dry matter of the ration. 

In the course of the experiment the following facts were also 
observed : On an average a South Hanover sheep weighin g 31.5 kilograms 
(69.3 pounds), kept at a stall temperature of 10,1° C. (50° Eah.), required 
for maintenance 74.1 grams of protein, 8.8 grams of fat, 70.5 grams of 
cellulose, and 301.4 grains of nitrogen-free extract per day. No differ- 
ence was brought out in this trial between cellulose and easily soluble 
carbohydrates in their action as protein economizers. 

*Moutzel mnl v. Loiigorko, Lamlw. Kalemler, ISaO, p. 112, 



461 


The influence of steaming on the nutritive value of lupine, S. Gabriel 
( Journ . /. handio., 38 (1890), pp, 69-90). — lu treating lupine with steam 
under pressure, as is often done to remove its bitter taste and other- 
wise prepare it for feeding, changes take place in the food constitu- 
ents which may effect their nutritive value. In the experiment here 
described, the lupine was heated with steam at 140° 0. during 4 hours. 

An examination showed 100 parts of the protein of the lupine before 
and after steaming to contain nitrogen in the form of— 



Albuminoid a. 

| Beptona. 

Amides. 


Per cent 

Per cent. 

Per cent. 

Before atoanitng 

92. 80 

2.60 

4. GO 

After steaming 

74. 26 

13.32 

12.44 


A digestion experiment with sheep gave the following results: 


Co-ejjicien to of digestibilili / of raw and ntcamed lupine. 



Organic 

matter. 

Crude 

protein. 

Crude fat. 

Cm do 
cell ulnae. 

Nitrogen- 
free ex- 
tract. 

Lupin** before steaming 

Lupine after steaming 

3aiS 

*-<1 

Per cent. 
86.97 
07,07 

Per rent. ; Per rent. 
70 20 a ml 6(5. 27 ■ 77.18 

89.16 and 78 22 ; 68.92 

Per cent 
76.95 
65.87 



The digestibility is, according to this experiment, considerably 
diminished by the steaming process. The author attributes this to the 
high temperature of the steam, as two samples of fibrin prepared from 
blood, which tests showed to be almost entirely digestible, were found 
after being heated at 115° C. during 8 hours to have diminished in 
digestibility in pepsin solution to 69 and 65 per cent, respectively. The 
author suggests that this may have been due to the giviug off of water 
accompanying a decomposition of the material. A curious fact is that 
while the daily ration of raw lupine contained 12.44 grams of digesti- 
ble albuminoid and 0.7 gram of non-albuminoid nitrogen, against 8.25 
grams of albuminoid and 1.8S grams of non-albuminoid nitrogen in 
the steamed food, the amount of nitrogen laid on in the body by the 
animals was more while the steamed lupine was fed (2.75 grams) than 
with the raw lupine (2.39 grains). While it is well known that aspar- 
agin cau act as an albuminoid economizer, this material conld not have 
been formed at the temperature of the steaming process, and could not 
account for so great differences if it had been present. 

The results would indicate that a mixture of albuminoids and amides 
may possess a higher nutritive value than pure albuminoids containing 
a like amount of nitrogen; and the author suggests that little-known 
amide bodies may play a most important part in nntritioii. 

Limit to the acsimil&tion of sugars, F. Hofmeister ( CmtratbU . f. d. Med. 
Wissmsok., 28 (1890), 244; Cmtralblt.f, Agr. Ohem., 19 (1890), p. 710) — 
The author made experiments on small dogs, and fbnud that with the 
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same animal tested at different times, the limit of assimilation fora dog 
weighing from 2.5 to 3.5 kilograms (5.5 to 7.9 pouuds) was for cane 
sugar about 10 grams; dextrose, 5 grains; milk sugar, one half gram; 
galactose, one half gram. The limit was nearly the same with the same 
animal and the same sugar at different times. 

Galactose and milk sugar passed into the urine much more readily 
than dextrose, hevnlose, or cane sugar. 

Influence of the addition of protein to a maintenance ration on the metabo- 
lism in fall-grown animals. Prepared by W. Henneberg and Th. Pfeiffer, on 
the basis of investigations by E. Kern and H. Wattenberg (Jounn. f, 
handle., 38 (1890), pp. 215-279). — The experiment was made with two 
full-grown sheep and extended over 7 periods of 3 weeks each. The 
maintenance ration consisted during the whole experiment of 800 grams 
of hay and 200 grams of barley meal per animal daily. This ration 
was fed alone during periods 1 and 7. There were added to this ration 
during periods 2, 3, and 4, respectively, 70, 140, and 210 grams of 
eouglutin from lupine ; and during periods 5 and 0, respectively, 152 
and 7G grains of ground meat from which the fat had been thoroughly 
extracted. The liquid and solid excrement was collected during the 
last 2 weeks of each period, and for 2 days during this time the pro- 
duction of carbonic acid per 24 hours was determined by means of a 
respiration apparatus. While the results are not considered by the 
authors as altogether conclusive, they in part corroborate previous 
observations, and are highly instructive. The following brief sum- 
mary gives the quantities of nutrients digested, and the quantities of 
protein and fat stored in or lost from the body. 

Average reeulia per sheep flail y. 


Nutrients .Wgnsted. M»i«ri»ls laid on <+) or lost (-) 

troin tne tHMty. 


Averages of 
periods. 

Total amount* digested. 

More (4 ) or Ions ( — ) di- 
lated wlien protein 
wan added thau when 1 
on the maintenance 
ration (1 and 7). 

!- 

Total amounts. 1 

i 

Excess of 
material* laid on 
over those with 
maintenance 
ration (1 and 7). 





i 

Fat. 

u fct 

$3 

5 . 

<j a, 

o.5 g 

ai „,S 

0 

m 



i 

Fat. 

land 7 

Gram*. 
60. 52 
107.08 | 
164.06 
214 78 1 

i 

Gram s. 
10.80 
10. 17 

10 . o:t 

10.78 

i 

Gram*. 
455. 51 

I 

Gramt t. 

Grams. 

Grams 

• 'i 

Grams . 
-411 
-0.78 
-j-6. 63 
421.47 

i 

Grams . 
+0.83 
+28,76 
+41.28 
+62.83 

1 

Grams. 

Gravis. 

2 4«d 0 

Sand 6.i 

4.0.0 

i 

451. 62 
456.48 
450 00 

+56.50 
+118. 64 
+104 26 

-0. 08 
-4). 77 
-0.01 

-■•3. 89 J 
—0.02 
+1.39 ! 

8.88 

9.04 

26.68 

i 

It. 03 
81.40 
48,00 


The proportion in which the nutrients replace one another in serving 
as fuel in the body is believed to correspond with their potential 
energy. The authors use the averages given by Bnbner,* according 


ZeiUcli. f. Biologie, 19, p. SIS. 
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to which 100 parts of fat are equivalent to 211 parts of albuminoids, and 
100 parts of carbohydrates equivalent to 88 parts of albuminoids. Cal- 
culated on this basis, the protein-equivalents tor the amounts of fat 
and carbohydrates digested in excess of the average amount digested 
in periods 1 and 7 (maiuteuauce ration), would be for periods 2 and 6 
as follows : 

Grams albuminoids. 


—0.63 grama fat X 2.11 = 1. 33 

—3.89 grama carbohydrates x 0.88 3.42 

Total 4.75 


That is to say, the 0.G3 grams of fat and 3.89 grains of carbohydrates 
lost from the body were equivalent to 4.75 grams of protein. In the 
same way, the fats and carbohydrates lost in periods 3 and 5 were 
equivalent to — 1.64 grams of protein, and those gaiued in period 4, +• 
1.20 grams of protein. 

In order to determine the actual effect of the added protein, the cal- 
culated protein equivalents must be subtracted from or added to the 
excess of digested protein over that of the maintenance ration, as given 
in the above table. This gives the actual excess of nutrients, expressed 
in terms of protein (protein-equivalent), digested from the food during 
periods in which proteiu was added, over that digested from the 
maintenance ration fed in periods 1 and 7, as follows: 

Arvraye* per animal daily. 


A vw.ijjtiH of jmiiodn. 


2 mid 0 

3 and 5 

4 


K\<*eHHof piotcin (protein 

e<|Ui\a!< ill ) d i g i- h l t'd 
Winn protein was added, 
over tli at digested from 
the maintenance ration 
(period* 1 ami 7). 


Uram*. 

i55 50- -4 75=) 51.81 
(113. 54 — 1. 04=) 111. DO 
(104.204*1.20=) 105.40 


K versa of inatoiialH 
laid on over thimo 
with the mainte- 
nance ration (period* 
1 nud 7). 


Protein 

Fat. 

Oram 8. 

Or aim. 

3. 83 

19. 93 

ft. #4 

31.40 

25.58 

43.00 


For the 51.81 grams of protein (protein-equivalent) in excess of that 
contained in the maintenance ration, .‘1.83 grams more protein and 19.03 
grams more fat were stored in the body (laid on) than with the main- 
tenance ration, etc. 

If the amount of protein laid on is subtracted from the amount 
digested, the remainder would be the amount of proteiu which served to 
lay on fat, and from this the amount of fat laid on ibr each 100 grams 
of protein digested can be calculated by proportion. Thus, iu periods 
2 and 6 (51.81—3.33=) 48.48 grams protein produced 19.93 grams fat; 
therefore, 48.48 : 19.93 : : 100 : 41.11 grams, or the amount of fat laid 
on per 100 pounds of protein. A similar calculation gives the relative 
amounts of albuminoids and fat laid on for each 100 grams of protein 
(protein-equivalent) consumed. 



Materials stored in the body per TOO grams of protein digested* 


Aver ages of periods. 

Amount of fat 
produced par 
100 grama of 
digested pro* j 
tern (protein- 
equivalent in 
excess of 
that of the 

maintenance 
ration, pe- 
riods land 7). 

Amount of pro Wi ti 
aud tot produced tu 
the body per 100 
grama of digested 
protein (protein* 
equivalent In excess 
or that of the main- 
tenance ration). 

i 

Protoin. ! 

Fat. 

2 undo 

d rams, 
41.11 
.'10.70 
' 30. 73 

drams* 

0.43 

101 

10.40 

Grama, 
38.47 
, 08.00 
25.00 

3 and 6 

4 

Average of all 

34.18 

10.17 

30.83 



The authors state that the results point strongly toward a tendency 
in the animal organism to increase the amounts of protein laid ou when 
the protein in the food is increased. This is indicated by the above 
table. The amonut of fat laid on decreases, on the contrary, with the 
increase of albuminoid food, that for period 4, wkou the largest 
amount of protein was fed, being the lowest. 

According to llenneberg, under the most favorable circumstances 
100 grams of albuminoids may cause a production of 51.39 grams of fat 
in the animal body. The above table shows a production of 41.11, 
30.70, and 30.73 grains of fat per 100 grams of albuminoids digested, 
which indicated that albuminoids added to the maintenance rntiou aud 
fed to grown animals are worked over in the animal organism with 
a relatively small loss. 

Whether the average amounts of protein and fat produced per 100 
grains of proteiu-eqnivalents, as given above (10.17 grams albuminoids 
and 30.83 grams of fat), can be regarded as a correct ration for all cases, 
irrespective of the amount of protein added to the maintenance ration, 
or whether 50 grams would produce a relative amount different from 
that produced by 150 grams, the authors are not prepared to say. 

Observations made on the secretion of urine and on the production 
of carbonic acid showed that the shearing of the sheep had no effect 
on the metabolism of the food. 

Comparison of hay, rice meal, and Swedish turnips in fattening sheep, F. 

Lehmann and 3. H. Vogel ( Journ . f. Landw., 38 (1890), pp. 199-214). In a 

stall experiment with two sheep, Swedish turnips produced a relatively 
larger increase in live weight than either rice meal or hay (mixed 
grasses). Whether this was due to the fact that, possessing a higher 
rate of digestibility, the roots required less work on the part of the 
digestive organs to obtain a given amount of digested or 

to other causes, the authors do not attempt to say. 

Observations on the milk of cows of different breeds, W. (Milch 

■ Zeitung, 19 (1890), pp. 761-705). — Analyses of the milk of three cows, 
Simmeuthaler, Bast Friesian, and Jersey breeds, made twice each week 
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daring a feeding period lasting nearly a year, showed the Jersey’s milk 
to oostaiu twice as much fat as that from the East Friesian cow. The 
batter from the Jersey milk came quickest, was superior in hardness, 
aroma, and taste, and possessed the highest melting ]>oint The highest 
melting point was found in butter from milk containing the largest fat 
globules — Jersey. In prerious ex]>eritnei)ts this was true of butter 
from milk containing the smallest fat globules, and the author suggests 
that the melting point may have been influenced by the stage of the 
milking period. 

Bacteriological examinations of milk, J. Clause (Dm. Wurzburg; Ohm. 
Centralhlt ., 1890, p. 518),— The author isolated from the milk under 
investigation five typical forms of bacteria, which he describes. The 
acidity of the milk examined increased with the number of bacteria it 
contained. Bacteriological examinations give no criterion as to the 
purity of milk, at least in winter. All investigations go to show that 
the greatest cleanliness should be observed in milking. 

Of the bacteria occurring in milk, the lactic-acid bacillus withstands 
the greatest extremes in temperature. 

The optical analysis of butter, C. Viollette ( (Jompt . Rend., Ill (1890), p. 
348).— The index of refraction for butter and margarines is said to bo 
very different in the oleofractometer, that for bntter being between —33° 
and —28°, and for margarine between — 15° and —8°. As the refracto- 
meteris reliable in case of mixtures, it now remains to fix the minimnm 
refraction for bntter below which it can be pt-oiionnced with certainty 
to contain admixtures of margarines. 



Illinois Station.— 8 . A. Forbes, Pli. I), professor of zoology anti entomology in 
the Illinois University, anti State entomologist, lias been appointed consulting ento- 
mologist of the station. 

Iowa Station.— James Wilson has been elected director of the station, vice R. P. 
Spoor. 

Kansas College and Station.— The college is holding a series of farmers’ insti- 
tutes this winter, in which the experiments of the station are explained. 

Maine College and Station.— W. M. Munson, 15. 8., of the Now York Cornell 
Station, has been appointed professor of horticulture in the Maine College and Station. 

Maryland Station.— This station will hereafter give more attention to the study 
of tho soils of the State. This work will bo in charge of Professor Milton Whitney, for- 
merlyof the South Carolina College and Station. As a basis of tho work apreliminary 
geological map of Maryland has been compiled by Professor Whitney, who has 
received much assistance in this line from tho United States Geological Survey and 
Johns Hopkins University. The latter institution has also generously provided a 
laboratory iu Baltimore for use in these soil investigations. 

Michigan Station.— The following changes have taken place in the state board 
of agrYml turn, which is the governing hoard of the station. Hon. K. B. Winans, 
governor of the State, has taken the place of lion. 0. G. Luce, the former governor. 
Henry Chamberlain, of Three Oaks, and Edwin Phelps, of Pontiac, have been 
appointed members of the hoard ; and O. Palmer, of Grayling, and C. H. Spencer, of 
Flint, have resigned from the board. Arthur G. Blacks! ein, M. D., has been appointed 
pathologist of the station and will devote himself to the study of animal diseases. 

New Hampshire College and Station.— C. M. Weed, M. S., of the Ohio Station, 
has beeu appointed professor of zoology and entomology of the New Hampshire 
College, and entomologist of the station. Letters received at the station, and per- 
sonal interviews with farmers at farmers’ institutes and elsewhere, indicate that 
many of the farmers of the State are reading the bulletins of the station in detail. 

New Mexico College and Station.— A two-story and basement structure of 
brick and stone, containing fourteen rooms, has just been completed for the use of the 
college and station. Arrangements have been made to open the mechanical depart* 
inent of the college next September. A large number of trees and vines have been 
planted on the experimental farm with a view to testing varieties, methods of culti- 
vation, and especially methods of irrigation. 

Utah Station. — Feeding experiments have been begun with cattle, sheep, hogs, 
and horses. Among the questions to he studied iu these experiments are, the value of 
native grasses, and the comparative value of silage and dry fodder as feeding stuffs. 

Virginia Station.— The plan of work of the station for 1891 includes co-operative 
experiments in soil testing, methods of cultivation, testing of varieties of grains and 
fruits, and the vitality and productiveness of seeds ; studies of soils, feeding expert- 
meats, and investigations on plant diseases. The special object of the oo-operative 
experiments is to bring the work of the station to the attention of farmers through# 
out the State. 
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LIST OF STATION PUBLICATIONS RECEIVED BY THE OFFICE OF EXPERIMENT STATIONS. 

FEBRUARY 1, TO MARCH 1, 1B91. 


Canebrake Agricultural Experiment Station: 

Bulletin No. 10, December, 1800. —Corn ; Meteorology ; Soil Temperatures, 
Agricultural Experiment Station of the University of California: 

Bulletin No. 90, January 23, 1891. — Fiber Plants for California. 

The Delaware College Agricultural Experiment Station : 

Special Bulletin A, March, 1890.— Fungicides. 

Georgia Agricultural Experiment Station: 

Bulletin No. 11, January, 1891.— Fertilizer Experiments; Culture Experiments 
and Variety Tests in Cotton, Sweet-Potatoes, Field Peas, Garden Vegetables, Etc. 
Louisiana Agricultural Experiment Stations: 

Third Annual Report, 1890. 

Hatch Experiment Station of ttik Massachusetts Agricultural College: 

Meteorological Bulletin No. 25, January, 1891. 

Experiment Station of Michigan Agricultural College : 

Bulletin No. 70, January, 189 L,— Vegetables, Varieties and Methods of Culture. 
Agricultural Experiment Station of the University of Minnesota: 
Bulletin No. 13, December, 1890.— A Treatise on Flax Culture. 

Bulletin No. 14, January, 1891.— Swine Feeding for Profit; Swine Breeding; 
Sugar-Beets, Their Cultivation, Process of Manufacture, Etc. 

New Jersey State and College Experiment Stations: 

Third Annual Report, 1890. 

Bulletin No. 78, January 30, 1891.— Destroy the Black Knot of Plum and Cherry- 
Trees; An Appeal. 

Cornell University Agricultural Experiment Station : 

Third Annual Report, 1890. 

Bulletin No. 25, December, 1890.— Sundry Investigations Mad© During the Year. 
North Carolina Agricultural Experiment Station : 

Bulletin No. 73ft, December, 1890.— Meteorological Summary for North Caroliua, 
October and November, 1890 ; Origin of Cold Waves. 

Ohio Agricultural Experiment Station : 

Bulletin Vol. Ill, No. 10 (second senes).— Preventing Downy Mildew or Brown 
Rot of Grapes ; The Smut of Indian Corn. 

Oregon Experiment Station : 

Bulletin No. 7, October, 1890.— Comparative Tests of Small Fruits and Vegetables 
Agricultural Experiment Station of Utah : 

First Annual Report, 1890. 

Bulletin No. 3, January, 1891.— Experiments with Garden Vegetables. 

Virginia Agricultural and Mechanical College Experiment Station: 
Animal Report, 1890. 

DOMINION OF CANADA. 

Department of Agriculture: 

Central Experimental Farm, Bulletin No. 8, January, 1891 .—Results of Early and 
Late Seeding of Barley, Oats, and Spring Wheat. 

Guelph Agricultural College: 

Bulletin No. 58, February 2, 1891.— Spring Grains in 1690. 
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KD1TOMAL XOTKS. 

The following brief account of the practical results of recent investi- 
gations in the manufacture of sorghum sugar by this Department, has 
been furnished by Dr. II. W. Wiley, under whose direction they were 
made. Aside from the great interest which attaches to the results 
themselves in their application to the sugar industry, these researches 
serve as another of the already numerous illustrations of the way in 
which abstract inquiries carried on bv purely scientific methods may 
give results which can be at once applied, to the advantage of practical 
agiicnlture. The practical value of the investigations, which now' 
promises to be very great, hinges upon what they have revealed regard- 
ing the occurrence atul properties of the gummy bodies referred to. 

Extensive experiments have been carried on in the Division of Chem- 
istry of the Department of Agriculture during the past eighteen mouths, 
looking to the application of alcohol in some practical method for the 
manufacture of sugar from sorghum. 

The basis of this study was found in the w ell known fact that the 
gummy and mucilaginous substances which are naturally present in 
sorghum juices, may be completely separated therefrom by alcohol, 
Studies were therefore instituted looking to the recovery of the alcohol 
employed, for the purpose of using it subsequently over and over again. 
These experiments were completely successful on a laboratory scale. 

It was also found that the precipitated gummy and mucilaginous 
bodies could be easily separated from the sirups in the filter press, 
forming a hard, firm cake, easily detached from the filter cloths; that 
the carbohydrate bodies present in the gums and mucilages were com- 
pletely fermentable, giving a full theoretical yield of alcohol ; that in the 
application of this method the simps were more easily boiled to grain 
in the strike pan; and that the sugars produced could be easily dried in 
the ceutrifhgal. 

The flavor of the molasses seoured was greatly improved, and this 
product, therefore, would be rendered more valuable in the market 
both fer direct table consumption and for mixing purposes. 
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The bodies separated from sorghum sirups by alcohol have also been 
studied and found to contain a number of new gums and mucilages 
of interesting chemical composition. 

It is believed, from the data obtained in the laboratory, that the yield 
of sugar from sorghum can be increased fully 33 per cent by the appli- 
cation of this method and that the amount of alcohol wasted in the 
process will not exceed 5, or at most 10 per cent of the quantity used. 
If the revenue laws can be so changed as to permit the manufacture of 
alcohol from the residue of the sorghum factories, it is thought that 
the alcohol can be produced, ready for use, at an expense of not more 
than 8 to 10 cents per gallon. If these suppositions are borne out in a 
practical way, it is seen at once that this method of producing sugar 
must come into common use and thus help, in a marked degree, to estab- 
lish the sorghum sugar industry on a tirin commercial basis. 


The Governor of Alabama recently vetoed a bill, passed by the State 
legislature, which provided for the distribution of the funds received 
by the State under the act of Congress of March 2, 1887, among the 
four experiment stations now in operation in the State. The veto was 
sustained by the legislature. The grounds of the Governor’s action, as 
stated in his message, are briefly these: (1) The State having assented 
to the act of Congress and designated the Agricultural and Mechanical 
College of Alabama as the beneficiary to receive the funds granted by 
the act, has exhausted its control over the subject. “ The beneficiary so 
appointed by the general assembly then stood in the eye of the law as 
though it had been solely and exclusively named in the act of Congress 
itself.” (2) “ There is an evident purpose iu the bill (». e. the act of 
Congress) to give permanency to the experiment station. * * * If 
separate stations can be increased at the will of the legislature, the 
purpose would be measurably defeated.” (3) While Congress exhausted 
the power of selection of the beneficiary of this act after the State once 
exercised such power, it left the State ample power to direct the 
colleges or stations receiving the benefits of the act how and where to 
carry on the experiments.' (4) The three stations in Alabama which 
are not located at the Agricultural aud Mechanical College are“ branch 
stations ” only in uame. 

Neither the Canebrake Agricultural Experiment Station nor the others mentioned 
in the bill, are nnder the direction or operated in connection with the Agricultural and 
Mechanical College of Alabama. The Agricultural and Mechanical College of Alabama 
has nothing whatever to do with their management, or in shaping the experiments 
or supervising their conduct in anyway. They do not oven send reports to the oollege. 
They are governed by separate and distinct boards, having no legal connection 
with each other. They are separate and independent in law and in foot. It is 
true that the director of the experiment station of the college is one of the trustees or 
governing hoard of each of the three experiment stations, but he is not even a trustee 
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in the college. It is also true that the commissioner of agriculture is virtute officii a 
director hi the three experiment stations, and is also trustee of the Agricultural and 
Mechanical Col lege, but this trusteeship is by appointment and not virtute officii . The 
fact that one or more individuals who are trustees or directors of one institution are 
also directors or trustees in another, does not iu any legal sense connect them or make 
them branches the one of the other. 

It also admits of question whether the experiments which the independent experi- 
ment stations are required to conduct under the State law, comply with the spirit 
and scope of the experiments to be conducted at the stations provided for by section 
2 of the Hatch act, and the bill under consideration in appropriating the money does 
not require it to be devoted to such purpose, but simply appropriates a part thereof 
to each of the experiment stations named therein, to be disposed of necossaiily 
according to the laws under which they are organized. 

In coi roboration of the views herein expressed, I incorporate the following letter 
from Hod. Justin Morrill to the president of the board of trustees of the Agri- 


cultural and Mechanical College, which is as follows: 

Committer on Finance, United States Senate, 

January 10, 1*91. 

Hear Sir: In reply to your favor of the 6th iusf., I am clearly of tho opinion that 
the proposition before your legislature would be considered au evasion of the Hatch 
act. I should regret to sec it passed for the reason that it is somewhat doubtful how 
long this $15,000 appropriation will be continued, and should it he considered by 
Congress as having been misapplied, they would suddenly bring such appropriations 
to an end. 

Very truly jours, 

Justin S. Moriull. 


Financial statistics of the agricultural experiment stations in the 
United States as finally computed for the Report of the Secretary of 
Agriculture for 1890, show the following aggregates: The station reve- 
nues for 1890 amounted to $973,146, of which $052,500 was received 
from the United States ; $22G,573 from States; $5,500 from local com- 
munities; $10,125 from individuals; $38,007 from fees for analyses of 
fertilizers, etc.; $33,974 from sales of farm produce; and $6,467 from 
miscellaneous sources. If we add to this tho United States appropria- 
tion for this Office, $15,000, we have a grand total of $988,146 as the 
income of the station system iu this country last year. This is an 
increase of about $150,000 over the amount reported for 1889. It is 
especially encouraging to observe that the appropriations by the several 
States have materially increased, showing that they appreciate the 
desirability of co-operating w ith the General Government in promoting 
the interests of this great enterprise in behalf of agriculture, 
i For the fiscal year ending June 30, 1892, Congress has appropriated 
•728,000, of which $20,000 is for this Office. The appropriation bill for 
the current fiscal year provided $660,000 for the stations in forty-four 
States and Territories. In the bill just passed full provision was made 
for additional stations in Idaho, Wyoming, and Montana, while Okla- 
homa was given $3,000, the sum requested by her Delegate in the House 
of Representatives. 
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The appropriation bill for the United States Department of Agrioul- 
tare for the fiscal year ending Jane 30, 1802, carries the following gen* 
eral items : for the Office of the Secretary of Agriculture, 180,500 ; for 
investigations regarding the extension of foreigu markets for agricul- 
tural products, $2,500; Division of Accounts and Disbursements, 
$19,100; Division of Statistics, $130,100, of which $15,000 is for maps 
and charts illustrating the progress of rural production and crop distri- 
bution, and for special investigations of the agricultural statistics of the 
JEtocky Mountain region; Division of Botany, $48,600; Division of 
Entomology, $37,300, of which $2,500 is for an investigation of thooottou 
boll-worm ; Divisiou of Economic Ornithology and Mammalogy, $$4, 860 ; 
Division of Pomology, $11, 300; Division of Microscopy, $6,700; Division 
of Vegetable Pathology, $20,000 (investigations of peach yellows, Cali- 
fornia grape diseases, root rot and blight of cotton, pear blight, and 
diseases of the orange are especially required); Division of Chemistry, 
$30,500. of which $12,500 is for the continuance of in\ estigations of the 
adulteration ot food, drugs, and liquors; $50,000 is also appropriated 
for experiments in the manufacture of sugar, one half of which is for a 
thorough trial of the method of making sorghum sugar bj treating the 
sirup with alcohol; Division of Forestry, $22,820; Division of Iteoords 
and Editing, $0,300; Division of Illustrations, $19,000; Division of 
Seeds, $118,920; $130,000 is also appiopriated for the distribution of 
seeds to drought sufferers in the West ; Document and Folding ltoom, 
$10,400; Experimental Grounds and Garden, $31,000; Museum, 
especially for its reorganization, $7,810; fiber investigations, $10,000; 
Libiary. $3,000; furnituie, repairs, postage, and contingent expenses, 
$42,000; Bureau of Animal Industry, including $15,000 for quarantine 
stations, $515,000; Agricultural Experiment Stations, $728,000, includ- 
ing $20,000 for the Office of Experiment Stations; Weather Bureau, 
$8 y >9, 753.50 ; total, $3,028,153.50. 

The principal increase in the lotalsnm appropriated this year arises 
from the transfer of tire Weather Bureau from the War Department 
to the Department of Agriculture, which will be made at the beginning 
of the next fiscal year. 
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Alabama Canebrake Station, Bulletin No. 10, December, 1890 (pp. 13). 

Experiments with corn, W. II. Newman, M. S. (pp. 3-8).— These 
were a test of varieties, and experiments with melilotus and peas as 
soil renovators, with fertilizers, and in pulling lbdder and cutting tops. 

Test of varieties of corn (pp. 3, 4).— Notes and tabulated record of 
yields for 12 varieties, 10 whiteand2 yellow, on ‘‘black slough” bottom- 
land. The largest yield (42.0 bushels of merchantable corn) was with 
Madison County lied, a yellow variety. From two years’ experience 
the author believes that “ if a better variety of seed was planted in the 
canebrake the yield would be increased 25 per cent or more.” 

Melilotus and pea vines as soil renovators (pp. 4, 5).— Melilotus was 
sown on 1 acre of worn-out land in 1888, and peas on another acre in 
1888 and 1889. In December, 1890, the melilotus and peas were plowed 
under and early in 1890 both acres were planted with corn. 

The oogt of seeding the acre to melilot us was $3.25, and the cost of seeding to peas 
was $7 for the two seasons, or #3.50 per season. Tho melilotus acre produced 40.5 
bushels of corn per acre, and tbe pea vines 51.75 bushels— a difference of 11.5 bushels 
in favor of the pea vines. Considering tho greater cost of seeding tho land to peas 
tho difference is very slight. A good crop of hay could have been cat each season 
and the profits would have been very much increased. From 2 to 4 tons of excellent 
hay can be ent from an acre in melilotus or pea vines, worth from $18 to $36. The 
increased yield by leaving the stalks and vinos on the land will not pay for the loss 
of hay. Pea vines will produce better results in one year, for they make more forage 
tbe first yew and cover tho ground better. Melilotus makes a better growth the 
second year, and after it dies the land is more easily prepared. It is very easily killed 
by plowing, and is not hard to eradicate either tho first year, or after it has re-seeded 
itself. Before the land was sowed in melilotus and peas it was not considered worth 
cultivating. This season it produced as hue a crop as the best lands of the station 
highly fertilized. 

Fertilizers for com (pp. 0, 7).— Three tons of stable manure with 1 ton 
of green cotton seed, 400 pounds, and 200 pounds of cotton-socd meal 
per acre were compared with no manure on 4 acres of drained and 4 
acres of undrained “ black slough ” bottom-land. 

“ Where 400 pounds of cotton-seed meal were applied on drained land 
the cost of the fertilizer was paid by the increased jield of 10 bushels. 
At 50 Seats per bushel. In all of the other cases there was a decided 
loss by applying the fertilizers and stable manure. * * * All the 
experiments [at tbe station] with commercial fertilizers have given simi- 
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far results. Cotton-seed meal always gave the best results, and it was 
thought that the meal would pay, but the above results seem to prove 
that it will not.” The indications are “ that the vegetable sources of 
nitrogen are the cheapest and best for improving the canebrake lands, 
and that fall plowing is very beneficial. The frosts, freezes, and winter 
rains pulverize the soil, and it is in better condition for seed than when 
plowed in the spring,” 

Fodder pulling and cutting tops (p. 8). — A number of experiments in 
fodder pulling and cutting the tops are reported. There was no per- 
ceptible increase or decrease in yield where the tops were cut, but there 
was an increase in yield where no fodder was pulled, averaging about 
4 bushels per acre. When labor is hired to pull the fodder there is a 
loss of $1.50 per acre and often more. 

Meteorological report (pp. 9-13).— A tabulated monthly sum- 
mary of meteorological observations from August, 1880, to September, 
1890, inclusive; and of soil temperatures at depths of from 1 to 30 
inches, from September, 1889, to August, 1890, inclusive. The report 
on soil temperatures is in continuation of that in Bulletin No. C, of the 
station (See Experiment Station Record, Vol.I, p. 188). “The monthly 
means for the 2 years have varied very little, the drained land averag- 
ing a ver,\ little higher than the undrained. * * * From the obser- 
\ at ions it seems as if drainage does not increase (be temperature of the 
soil at an} season of the year enough to benefit vegetation.” For 
other reasons, however, the canebrake lands should be thoroughly 
drained. 

California Station, Bulletin No. 90, January S3, 1891 (pp. 4). 

The production of ramie, E. W. Hilgard, Fh. 1). (pp. 1-3) 

This article was written in view of the revival of iuterest in the culture 
of ramie in Oaliforuia, growing out of apparently successful trials of a 
uew form of decorticating machine. 

Tho great beauty of the fiber aud the almost unlimited commercial demand for it 
when brought luto the market in available form ; its adaptation to a great variety 
of soils and climates; the high production, the perennial nature of the plant that 
renders its culture very inexpensive; tho possibility of easily maintaining the pro- 
ductiveness of the soil by a return of the trash, placing ramie near to cotton (when 
tho seed is returned ), as boaring very lightly on the soil’s native fertility ; and finally, 
the relatively high value and light weight of the merchantable product when 
eliippcd— all these advantages concur in Tendering the culture of this fiber plant 
especially desirable wberovei it is feasible. 

The “ wot ” and “ dry ” processes for soparatingand cleaning the fiber 
are briefly described, and it is stated that the latter— 

Is best adapted to a dry climate, in which the stalks and gummy bark become so 
brittle that the breaking and beating is effective to a degree which it would bo 
impossible to attain in moist climates like those of Louisiana or Guatemala except by 
artificial heat, which, as stated, is therefore generally used in connection with the 
“ wet ” process. Hence the dry mode of working promises exceptional advantages 
where, as lu the interior of this State, the dryness of tbs summer air Is proverbial. 



475 


The dry process also possesses the advantage that each machine can he kept running 
continuously, on practically uniform material ; while in the wet mode of treatment 
the plants most, in a large field, either be worked at very different degrees of matur- 
ity or else the crop must he attacked with a large number of machines, in order to 
secnre uniformity of the product, after which the machines will lie idle. It would 
therefore seem, on the most general principles, that where the dry process is climat- 
ically feasible, it offers advantages over the other method, provided an equally good 
merchantable product can be turned out. * * * 

By actual trial it has been found to be readily feasible to grow ramie in all the 
laTger valley regions of the State, but it will doubtless prove most profitable where 
a long growing season, combined with irrigation, permits of making three or four 
cuts annually. In the Kern Valley there is little difficulty in getting four cuts 
of good size and quality, and the same is probably true on the stronger soils as 
far north as Fresno and southward in the valley of Southern California. In the 
Sacramento Valley three cuts can doubtless be obtained, at least when irrigation is 
employed or in naturally moist land. At Berkeley and elsewhere on the immediate 
const two cuts (the second usually a small one) are all that can be counted on; but 
in warm valleys of the Coast Range doubtless from two to three full crops, according 
1o the supply of moisture and the strength of the soil,* may be looked for. 

A table shows the yield of white-leaved ramie (Urticanivea) during: 4 
years (1887-1)0) on the station grounds at Berkeley. The average yield 
per aere is estimated to have been about 5,700 pounds of dry stalks for 
the first cut and 3,800 pounds for the second. 

This gross weight of course would be somewhat less in the dry" air of the interior 
of the State, bnt the figures show that ou strong sods the expectation of 13,000 to 
*J0, (KM) pounds per acre, where four cuts can be made, is not extravagant. The mini- 
mum product from dry stalks is estimated to be 15 per cent of raw merchantable 
fiber. * • f 

It is hardly necessary to remind any intelligent farmer that only strong soils can 
bo expected to produce in one season a crop of 10 tons of dry stalks of any kind, and 
that few can continue to produce such crops for many years without substantial 
returns to the land, no matter how fertile originally ; but there is no reason why the 
offal of the ramie crop— the leaves and stock trash— should not be regularly returned 
to the soil. The leaves can be, and usually are, dealt with by stripping the stalk on 
the ground, leaving them where they grew. As to the stalks, it is true that with 
three or four cuts per season it will be difficult to deal with the large mass of refuse 
by spreading it on the stnbble, although in the more northerly portions of the area 
of cultivation it may he desirable to ns© this material for protection against frost. 
But as either the return must be made or fertilizers purchased, the proper mode of 
procedure will be to make compost heaps of the trash, and thus reuder it less bulky and 
more convenient for spreading on the stubble after the last cut. This, in the case of 
strong soils, is all that will be required to keep up production for along time, although 
the raw fiber sold represents a larger proportion of the soil’s plant food than in the ease 
of cotton, in which the return of seed and stalk will maintain production indefi- 
nitely on any soil capable of yielding a profitable crop. When no returns are made 
ramie will prove even a more exhaustive crop than cotton when the semi is not 
returned, and those engaging in its culture had hotter understand from the outset 
that they can “rob the soil h with rami© even more effectually than with wheat. 

Among the strongest soils in the State are those containing more or less of “alkali/’ 
and as these are mostly valley lands, the question of their adaptation to ramie 
c ultnre is Important. Experiments have shown that while ramie isa little more sensi- 
tive to alkali than alfalfa, it will stand all but the strongest spots provided theatkali 
is noti of the u black u kind, vie., carbonate of soda; and as the conversion of black 
alkali into u white *' is easily effected by the use of proper doses of plaster or gypsum, 
it may fairly be said that with this proviso ramie may be grown in alkali lands avail* 
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able for little else, stare the growing of alfalfa can not be carried beyond a limited 
point with profit to the producer on account of its relatively low vatae and heavy 
weight in transportation. The main reason why ramie will grow in alkali ground is 
the same as in the oase of alfalfa —because it shades the ground, and heuoe theevap* 
oration, going on through the leaves of the plants instead of at the surface of the 
soil, will not accumulate the nox ions salts around the root crowns so as to corrode 
them. But it must not be forgotten that until the plants fully shade the ground 
the rise of alkali in the “middles” must be prevonted by thorough tillage, otherwise 
damage may result in that the outermost shoots softer and the Bpread of the plants 
is retarded. As against ulfulin, ramie also possesses the advantage that as it U not 
propagated from seed (in the field at least), but by the division and setting out of 
plants or their loots, the difficulty of obtaining a stand on account of the rotting of 
the seed by the alkali docs not exist. 

So far, then, as tho successful and profitable giowth of the plant iu the valleys 
of the cential and southern paits of the Slate is concerned, then) need he little 
doubt, so soon ns the piotee^'B for inaikcting the tibei shall be an assured success* 

[For fui thorntiitcmentH regarding the production anti manufacture 
of ramie, ftee A Report on Flax, Hemp, Uanno, ami Jute, 181)0, Division 
of Statistics, United States Department of Agriculture, referred to iu 
Experiment Station Record, Vol. 1, p, 209.] 

Flax for seed and fiber, E. J. Wiokhon, M. A. (pp. 3, 4).— A 
brief account of experiments with varieties of liber flax introduced lrom 
Europe by the station, as compared with a variety grown from California 
seed. The European varieties are Russian, Royal, Yellow-Seeded, and 
White-Flowered. These produced less seed but more and better fiber 
than the California variety. The Russian and ltoyal seemed to be the 
best of the European varieties for both seed and fiber. 

The natural coloi of the straw [of the flax grown at the station] wan very light; 
that of the fi be i, almost perfectly white in each sample. The total yield of the 
fiber, 23 per cent of the weight of the straw, was ration a light yield of fiber, hut 
very fine. Tho yield of fiber is greater when the straw is not overripe. The samples 
treated had been allowed to get uper than required for either seed or fiber. 

The results of this trial are of interest, as showing clearly the superiority, from a 
textile point of view, of the flax vaneties which this station has introduced to this 
coast over the common variety which is grown for seed. Whether it is possible to 
realise more by the attempt to produce both seed and fiber here, and to substitute one 
of these varieties for the one commonly grown, is an industrial question depending 
upon manufacturers and capitalists for solution. The farmer can not ufford to pro- 
duce a crop of any kind until a market is assured. 


Connecticut State Station, Annual Report, 1889 (pp. 880). 

liKroRT OK DIRECTOR, 8 . W. Johnson, M. A. (pp. 7, 8).— A brief 
outline of the work of the station in 1880. 

The effect of the bate or distance of planting on the 

QUANTITY AND QUALITY OF THE MAIZE CHOP. 

Experiment of 1?>S8 (pp. 9-48).— This is an experiment made under the 
supervision of the station on the land of a funner of the State. An acre 
and a half of meadow laud, which had been iu grass forfiyears, was divided 
into three strips, each about 408 feet long by 68 feet wide, with a 4-foot 
apace between. On two adjacent strips an ammoniated superphosphate, 
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eontaining 4 per cent of nitrogen, 7 per cent of potash, ami 9.8 per cent 
ofpltdspUoric acid, was sown broadcast at tbe rate of 1,000 pounds per 
acre ; and on tbe third strip tbc same fertilizer at tbe rate of 2,000 pounds 
per acre. Each strip was then subdivided into sir plats of nearly one 
tenth acre each, with 4-foot spaces between them, making in all eighteen 
plats. White Edge dent corn was planted on eleven plats, and Rhode 
Island White (Jap, a small flint variety, on the remaining seven plats. 
On tbe three plats running aeioss the southern end of the strips one 
stalk was left standing to every i feet in the rows (rows 4 feet apart) ; 
on the next three, one stalk to every 2 feet ; umi one stalk, two stalks, 
four stalks, and eight stalks to a foot on the remaining four rows of 
plats, respectively. The crop was cut, sampled, harvested, and weighed, 
plat by plat. The tabulated data include the gross weights of the 
field-cured crops from each plat ; weight of dry matter in the same; total 
amounts and peicentages of the different parts of the plant; the per- 
centage composition of the field cured eropN of the several parts of the 
plant, and of the dry matter in the field-cured crops; total amount of 
each food iiigiedicnt produced on each plat; weight of the water-free 
product and of the unIi, albuminoids, bit, etc., in one hnudred plants 
grown at each of the distances named ; pounds of nitrogen, phosphoric 
acid, and potash contained in the crops per acre; yield of water-free ears 
and stover of the dent ami of the flint corn ; yield of the dent and Hint 
corn per acre; and the composition of the water-free crop and of the 
sound kernels of dent and flint corn. 

The following points were brought out by the experiment: 

(1) Maue of the flint variety produced most dry matter wlu*n the plants stood a 
foot apart in the row. Thicker planting, as well as thinner planting, decreased the 
yield. 

(*£) The dent variety produced most dry matter when the plants stood two to a foot 
in the row. Thicker planting thun tin* deceased the yield of diy matter. Tho 
increased weight of gross yield noticed above with the thtekei stand was wholly 
made up of water. 

(:t) The extra phosphate also incicased in every case the dry weight of the crop, 

nVi</A/«o/t/is stparaU parts of the water*/) ee maize plant in the total crops.— (1) [With 
the Hint vaiiety] tho yield of sound kernels, or diy shelled corn, increased steadily 
\> itb the thickness of planting up to a stand of two plants to the foot. The > ield fell 
off rapidly when that limit was passed and eight plants to a foot produced no sou ml 
kernels at all. Tho highest $ ield of dry matter was from planting a foot apart. Put 
a thicker planting in this case yielded more sound kernels. Extra phosphate pro- 
duced some sou ml ears with tho thickest planting. 

(2) Tho yield of soft kernels followed the opposite course. It was smallest where 
the yield of sound kernels was largest and inei eased as the sound kernels decreased, 

(3j Tho dry weight of loaves incumsed regularly with the tlurhiiessof planting aud 
was greatest where the stand was th ickcst. The extra phospha to decreased t he y ield. 

(4) The dry weight of stripped stalks increased with the thickness of planting up 
to & stand of one plant to a foot— a distance which gave the largest yield of dry mat- 
ter and then fell oft’ with thicker planting, though the very closest planting gave 
nearly at large a yield of dry canes as any other, and tho extra phosphate nearly 
doubled this yield. 

UMBO*-' No. 9 a 
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(5) The yield of husks increased ami decreased with the yield of sound and soft 
kernels, as was to be expected. 

(0) The yield of cobs showed irregularities which cieato suspicion of errors in 
weighing. 

(7) The dent variety showed nearly the same course as the flint variety in llie 
increase and dm ease of sound and soft kernels and leaves, due to rate of planting, but 
there was a striking difference in the water-lice weight of st tipped stalks. While the 
weight of water-free stalks of tho flint variety was greatest where the plants stood 
ouc to a foot in the row , the weight of water-lroe stalks of the dent variety increased 
steadily with the thickness of stand, aud was greatest where the stand was thickest— 
eight plants to u foot. 

Proportions of Kernel s, lea res, stalks, e to., in the water free crop.— (1) The proportion 
of sound kernels of the flint variety to total water-five crop increased with thickness 
of planting up to a stand of two stalks to a foot, and then, with closer planting, 
decreased rapidly, while the ptopoitioii of kernels of the dent variety to total crop was 
greatest when tho stand was one stalk to 2 feet, and tho proportion decreased with 
thicker planting. The extra phosphate increased the proportion ot sound kernels of 
flint maize, but lather deci eased it in the cast' of the dent variety. 

(2) The proportion of leaves to total diy eiop was largest where the propor- 
tion of sound kernels wmh .smallest. The e\tia phosphate decreased the pioportion 
of dry weight of leaves of the flint v anefcv, but increased the pioportion of )eu\es of 
the dent variety. 

(3) The pioportioual jiold of stripped stalks showed some irregularities, but in 
each variety the lolatrve y ield oF canes was hugest where the stand of mai/e was 
thickest. The proportion ot dry weight ol stalks of the dent vaiiety increased rogn 
larly from the plat where the stand was one stalk to 2 feet up to the thickest stand. 
It was not materially changed by the additiou of extra phosphate. 

Percentage composition of the dry matter in the Jield’cu red traps. — The per cent of ash 
and albuminoids in the water-free crop was gicatesi where the stand of mai/e was 
thinnest and decreased regularly as the stand was thicker, being least where the 
plnuts stood closest. This difference was quite small in the case of ash, but very 
large in the case of albuminoids. 

The per cent of liber was largest whero the stand was thickest and probably 
decreased pretty regularly as the stand of maize was thinned. There was the largest 
percentage of nitrogen -ficc extract where the stand of maize was neither very close 
nor very thin, but from two to four stalks to a foot. 

Total quantities of water , ash , albuminoids , etc., harvested from each plat.— A study of 
tho results with the flint variety shows: 

(1) Tho quantity of ash, of albuminoids, of fiber, of nitrogen-free extract, and of 
fat, ©very valuable ingredient in the crop, was largest wheu the plants stood oue to 
a foot. 

(2) A stand of two to a foot produced very little more of any ingredient than a 
stand of oue to 2 feet. The single exception to this is nitrogen-free extract. * * * 

Examining tho results with the dent variety of maize, it upfiearo: 

(3) The quantity of ash or mineral matter, of albuminoids, of nitrogen-free extract 
and of fat was largest when the plants stood two to a foot, but the largest quantity 
of fiber was produced by the thickest planting, eight plants to a foot, 

(4) A stand of one plant to a foot produced more of every ingredient except fiber 
than a stand of lour to a foot, so tho rate which would have given tho maximum 
yield was either two to a foot or between one and two to a foot. 

(5) In every case the extra phosphate produced an increase of all the lugredients 
of the crop. 

Comparative development of the individual matte plant. — Examination of the figures 
shows that tlie individual plnuts which stood fait best apart, and had tho most light 
and the most soil at tlieir disposal attained the greatest development m all tM t 
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parte* It ako dhows Hint the yield per plant quite regularly decreased as the stand 
became thicker, though not by any means proportionally to the closeness of the stand. 

* * * It would seem as if the smaller Hint make ought to attain its maximum 
development #Hh a smaller area of soil, i. e. with closer planting Ilian tho dent 
variety, but this has not been the < use fn this experiment. * # * [A table which 
givealhcquantiticHof essential ingredients contained in 1,000 plants from the different 
plat#], shows that not only the total dry weight per plant regulaily increases with 
increased distance of planting, but that the weight of each food ingiedient in it 
increased at a similar rate, it h a sinking fact that tin* percentage of albuminoids 
iu the dry matter front tho individual mai/o plant regularly increased as the stand of 
plants was thinner, * # * 

The ejfeei of rate of phuiUity aft moth tint htj manuring.— The extra phosphate on ea^l^ 
plat, wKhout exception, not only increased tho total yield over the coriespomfin^ 
plat which had half the quantity of phosphate, but also m< reused tho yield of each 
food ingredient of the crop. It ako slightly unit used the pci rentage ol albuminoids 
in tl:« water fin* crop. It also jmicnscd the de\i bqiineiit of the i nili vuinnl corn 
plant. We have no act mate data bn <al ulating llie money gam or loss caused by 
applying the e\tia phosphate. ' * * 

Cotnjtaiittott of tk< Jhut and that mm tin of mm:v„ - The t<til water-free crop of 
dent mai/e was laigest ami tho tot.il qminnU of e.uh loml mgiedb ut except liber 
was gieatest on the plat when* the i,»b t»i planting was two stalks to a foot in tho 
row. * * ‘ 

( With the Hint, variety ] the total weight o( ears wislatgi st where the late of plant- 
ing was one stalk to a loot; the most sound kernels were harvested from thicker 
planting. 

The largest qiiantith s of each i mil ingredient in the Hint mai/e were also harvested 
fiom the plat win re the stalks Mood one to a toot, while hi ease or tho dent vaiiety, 
two stalks to u foot gave the hugest y i< Id ol then,* ingiedieuts. 

'1 he dent vaiiety yielded Hit pel cent, or one tilth mote of vvater-fieo crop than the 
Hint. 

The yield of sound shelled corn and of total shelled corn of the dent was only 
slightly larger than of the Hint . 

The increased y ichl of crop in the case of the dent variety was huge in leaves, but 
childly in stripped stalks. 

Regarding next the chemical composition of the water-free-crop, it appears that tho 
chief $iffer<mres between the t wo vai idles are iu the percentages of albuminoids and 
titter, Tho wntar-fm* crop of the dent vaiiety has in round numbers 2.7b per cent 
more fih*r ami 1.75 per cent less albuminoids than the Hint variety, and is, in so far, 
pound for pound, loss valuable as cattle food. 

Tho dent variety yields very considerably more per acre of fiber and of nitrogen- 
froa extract aud somewhat more fat. The Hint variety yields considerably more ash 
am! about the same quantity of albuminoids as tho dent. 

Remarks are made 011 tlie raising of corn for seed and for silage pur- 
poses, and a brief statement is given of the general facts regarding the 
effects of rate of planting on quantity and quality as observed by other 
experimenters, the statement, being taken in substance from Jt)r. Ewald 
Wpliny’s Planting and Cultivation of Karin Crops. 

Experiment of 188# (pp. 210-231).— The experiment of 1880 was simi- 
lar to that of 1888 and was made on the same field. Tho kinds aud 
quantities of fertilizers, and the distance of planting were the same as 
In 1888, but there were only six plats and they were all planted to White 
Bdge dent corn. « The experiment in its main features is a confirma- 
tion of the previous experiment. ” The effect of distance of planting on 
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the gross yield and the yield of dry matter; on the percentage of ker- 
nels, cobs, and stover in the diy matter; on the comparative develop- 
ment of the individual maize plants; 'and on the percentage composition 
of the dry matter m the field-ctucd crop, except with regard to tho nitro- 
gen-free extiact, was the same as m 1888. In 1880 the percentage of 
nitrogen-free extract “w as lui gest w here the stand wasone stalk toa foot, 
but not veiy different m the two plats on which tho stand was thinner.” 
Iu 1888 “two stalks to a toot pioduml the largest percentage with rapid 
deciease where the stand was thinner.” With the dent variety the 

^ gest quantities of albuminoids, of fat, and of nitrogen-free extract 

were produced in 1888 wJieie the plants stood two to a foot, and m 1880 
where thej stood one to a foot. 

In the two > i ais tlu* .ufnal j »el<ls of plats (’ ami I) [ono stalk to a foot, and two 
stalks to a toot] woio HI lnisht Is of [float ] sin lit d com poi nm*, and tho stover and 
shelled ooin togothei took tloin an at toot 1 ind in Ihoso two crops tho quantities of 
nitrogen, pboaplioiu *k id, and potash gi\ on hi low Thoicaio also given tho quau- 
titiosot thosanuuiigioduMits wliuh won* put on in the toitili/m dm mg tho two years. 

nui.y.B ' Pll, *'; ( l 1 "’ r “ ( I‘otn»b 

I I 

00 5 Hit r.5 0 

r>*7 ns i use 

(tain f lo»s to tin I mil * . 0» ’> 1 14o J i 1 57 0 

— _ i I 

It appeals that tin* soil lias hi i n di.iw n upon foi 0.» pounds of nitiogon four fifths 
as much as is rtqmiod foi a full ciop o i com At tin* same time it lias btM n cniulitd 
by as much phosphoric aud as Join nop* would take hum n ami 1>$ as much potash 
as a single < top liqun* s. 

This is tho result of using a fulili/u containing I. a pet tent of intiogon, 10.7 of 
phot phone and, unci 7.^ pi i cent of potash at the mte of 1 ,1K>0 pounds pi i acre, without 
stable urn mue. 

Evaporation ofteatir timing field ailing . — “The total weight of crop 
at the time of cutting was 15,114 pounds per note, aud at harvest 0,158 
pounds per acre. If now we assume that there was no loss of dry sub- 
stance by fermentation or otherwise during the curing, the difference, 
5,958 pounds, is the water w liich e\ aporated during held curing— nearly 
3 tonb per acre.” 

Analyses of the dr\ matter of the crop at the time of cutting, when 
field cured and w lieu house cuied, indicated that “the crop did not 
suffer any great loss liom lei mentation during field curing.” 

Comparison of the imps of 1888 anti 1888. — A table which gives tbe 
weight of water contained iu the tield-cuied crops for each distanced 
planting, calculated to like amounts of dry matter, “ shows that with 
the suuie yield of dry matter in the 2 years there would have been from 
862 pounds to 4,281 pounds more of water to be handled iu 1888 titan 
in 1889, or with the average rate of planting, one to iwo stalks to a foot 
in the row, about 1.75 tons more of water per acre in 1888 titan in 1889. 
• * * The crops on all the plats, aud tho yield of each food ittgwd* 
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ienf , as well aa (the percentage of albuminoids in the crops in particu- 
lar], were very considerably smaller iu 1889 than iu 1888.” 

Feutilkers (pp, 49-128).— This contains the text of the Connecti- 
cut fertilizer law; a list of the dealers who have complied with the 
requirements of the law during the year; trade values of fertilizing ingre- 
dients for 1889; remarks on the valuation of superphosphates, special 
manures, and mixed fertilizers ; popular explanation of “ the analysis of 
fertilizers and the valuation of their active ingredients;” remarks on 
home mixing; and analyses of 242 samples of fertilizing materials, includ- 
ing nitrate of soda, sulphate of ammonia, dried blood, cotton seed meal, 
castor pomace, horn shavings, bone-black, sulphate of' potash, double sul- 
phate of potash and magnesia, muriate of potash, kainit,sylvanit, ground 
lmne, tankage, barn-yard manure, plaster, mussels, salt marsh mml, 
muck, wool waste, tobaeeo stems, wood ashes, cotton-hull ashes, nitro- 
genous superphosphates, guanos, and home-mixed fertilizers. There is 
also n review of the fertilizer market for the 13 months ending January 
1, 1890, and a tabulated comparison of the prices of nitrogen, potash, and 
phosphoric acid from different sources for each of the last 6 months of 
1830, and for each month during 1887. 18Sx,and 1889. 

In Mitt average krlling price <»f anmitiiiia<t«! superphosphate** ami guanos was 
$31.10, tin* average valuation was $•-*> 10, mid tin* difiVivitcc $3— an advance of 17.2 
permit on the valuation and on the wholesale cost of fertilizing elements in the raw 
materials. In ease of special manures the average cost, was $lU.2r», the average valua- 
tion &I.VJU, ami the di defence >o.05, or 1 1.11 per cent, advance on the valuation. 

IIrpout op mycologist, R. Thaxtku, Pji. D. (pp. 127-177).— Tin's 
includes un intioduction in which a popuhu explanation of fungous 
diseases is given; notes on certain fungous diseases of the onion, mil- 
dew of Limn beans, and several other plant diseases more or less prev- 
alent in Connecticut in 1881); and a report on experiments with the 
Bordeaux mixture as a fungicide. The report is illustrated with one 
plate showing the results of plat experiments iu the treatment of onion 
smuts; and two plates, containing forty six figures, illustrating thirteen 
fungous diseases of ditlerent plants. 

Certain fungous diseases of the onion (pp. 120-107). — This is a pi el i mi- 
liary report on one year’s investigation of the fungous diseases of the 
onion. Especial attention was given to the so-called smut of onions 
[UmcytiUtt erpnlfT) Fro t). The topics under which this disease is dis- 
cussed are history, origin, general characters, distribution and severity, 
conditions influencing its prevalence and increase, dissemination, 
retention of genu! native power by spores, botanical history and rela- 
tions, manner of infection, experiments by the station for its prevention, 
and general precautions. 

Notes, are also given on the onion mildew (Peronospora scMeidcniana, 
Ung.), onion macros porium (Maerosporium mreinnla , Berk., var. para- 
TUitm.), larger onion maerosporium (Maerosporium pom, Ell.), 
onion yermicnlaria ( Vermimlaria eircinans, Berk.), together with a list 
of ftjtigi pamsitic on members of the genus Allium. 
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Mildew oj Lima beans (pp. 1G7-17J), — A description of the fungus caus- 
ing a disease of the Lima beau at New Ilaveu, Connecticut, aud vicin- 
ity, iroin observations by the author. This disease is denominated 
uiildew of Lima beaus (Phytophthora phascoli, Thaxtcr). The potato 
blight (Phytophthora infestans), and a disease pte valent in Europe ou 
many coniform, several varieties of cacti, andothcr plants (Phytophthora 
eactorum) are the only other known species of this genus. 

Miscellaneous notes (pp. 171-174). — Brief notes on the following dis- 
eases: white blast of Indian corn (ITehninthosporhnn inomspieuum , 0. 
& Ell.), smut of Indian corn (Ustilago maydis, I). 0., Monilia frvcti* 
ffcna , Pers.), anthracnosc of raspberry (Gheosporium necator , B. & K.)> 
blackberry rust (Cvonia niton, Sclnv.), I'ladosporittm fulnim , (Jke., 
Phytophthora infest a ns, Mont., Ccrcosporella pcnica , Sacc., pear scab 
(Fmieladiim pyriunm , Lib.), “spot 11 of quinces (Entomosjrorinm macu- 
latum , Lev.), strawberry blight (Nphwrella fragariw, Till.), anthrae- 
nose of grapes (Sphaccloma ampeUnum , Pe 1 >.), Pticcinia roionata and P. 
gram inis, and Uromyccs striatus, Kclnbt. 

Experiments with Bordeaux mixture (pp. 174-177). — The Bordeaux 
mixture was successfully applied for black rot in a vineyard of Concord 
grapes at Meriden, Connecticut. The untreated rows failed to produce 
auj grapes, while the treated rows yielded a crop of from GO to 75 per 
cent in good condition. The mixtuie was also applied to two largo 
trees of Lombard plums foi the fi mt inomlia (Monilia /# uvtigena), black 
knot ( Ptowrightia morhosa), ami plum leaf fungus (S<ptoria eerasina)* 
“The two treated trees held their foliage intact nptoseveie frost in Octo- 
ber, showed hardly any black knot, and matured a fair amount of fruit ; 
while an untreated tree nearby was defoliated in August, matured no 
fruit, and was badly infested by the black knot 9 ’ An application of 
the Boidcaux mixture at Hamden, Connecticut, to potato vines attacked 
by the blight resulted in the partial preservation of the foliage, but for 
some unexplained reason the crop of potatoes from the treated rows did 
not weigh as much proportionally as that from the untreated rows. 

Notes in answer to inquiries < onoeiinino injurious insects 
(PP* 178-180). — Brief notes on Mamestra pieta , Telea poh/phemus, Cithe • 
ronia regal is, PhU gethontius Carolina, Calndrtsys unicornis, Ecpaniheria 
scribonia, Crioeeris asparagi , Coleothrips Wfaseiata, and Thrips u. a. 
(causing “ white blast of onions). 

Laboratory apparatus (pp. 181-202).— This includes illustrated 
descriptions of tin* following pieces of apparatus “devised at this sta- 
tion and proved by lengthened service to be satisfactory : w hydrogen 
generator made l> t y S. \V. Johnson and T. B. Osborne, supplying# larger 
quantity of gas and under a greater pressure than the ordiuary Kipp 
generator 5 a gas desiccator designed by 8 . W. Johnson, primarily tor 
drying the hydrogen used in moisture determinations of certain vege- 
table products; an apparatus for drying in hydrogen, and an alJqttOtb 
meter, devised by A. L. Wiuton, the latter to assist in the routine wofcfe 
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of fertiliser analysis; apparatus for determining nitrogen according to 
tlie Kjeldahl method; an oven for drying large samples of glasses, 
forage plants, etc,; and a modification of the Schulze Tiemann appa- 
ratus for determining nitric acid, devised by T, B. Osborne, 

The station nses an Otto gas engine of one and one quarter horse 
power for running the mill used for grinding samples of feeding studs 
for analysis, ami lias found it very satisfactory. 

COMPARATIVE AG 111 CULTURAL VALUE OK SUPERPHOSPHATES AND 
CERTAIN NATURAL OR RAW PHOSPHATES (pp. 203-210). 

For tins last It years the station, with the co- operation of farmers in different parts 
of the State, has carried out field experiments designed to give information on 
this subject. Facts which suggested the 03 pci intents may hero ho again htiefiy 
stated. 

I'll© market price of phosphoric acid varies greatly according to the form in which 
it is bought. Thus, it costs 111 dissolved hone blink about H cents per pound; in din- 
solved South Carolina rock, between r» and (i cents; in Uolivian guano, be I ween <t and 
f» cents; and in ( I rami Ca % \ man’s phosphate and gionnd South Carolina rook, 3 cents 
a pound. 

That the more expensive forms aie also the ones most quickly available to plants 
mn> readily ho admitted, hut it is a question whether the cost prices stand always in 
direct relation to the agricultural value; that is, on land deficient in phosphates will 
$» per acre spent in lm> iug dissolved bmtc-hlac k, tor instance, ( s icld a greater or less 
retain in the long run than the same inouev spent tor South Carolina rock 01 other 
raw phosphates, seeing that more than twice as much phosphoric acid can he bought 
foi the same monev in homo ot the cheapei foims, as can h© bought iu dissolved hone- 
black f The fact that the farmcis of this Statespend nnnuatl.v fiom f J7o,000 U>$ 100,000 
for phosphoric acid alone, makes this question practical and nnpoitant. * " * 

The general plan of these experiments lias been to broadcast over the whole field 
under experiment a liberal quantity of nitrogenous matter and potash salts, ami 
to divide it then into seven or moie plats of equal hi/e. On on© plat a quantity of 
dissolved bone-black was used, which, it was believed, would not ho in excess of 
the needs of a full ciop, but rather slightly deficient. Two other plats, with no 
Xdiosphates, served to show what the land could produce without the addition of 
phosphatos. On single plats each of the other phosphates was used m such quantity 
that the cost of each was just equal to the cost of the dissolved bone-black on the 
first plat. Tim comparative effects w r ei© measured by tb© weights of the crop 
plod need. 

The results of expei intents ou three different farms are given. Owing 
to flie unevenness of tlie land used in one experiment “ the results there 
are of little use.” Of the two remaining one was commenced in IS87, 
the other in 18X8. The llrst was on seven eighth-aero pints. In 
1887 dissolved bone-black 33 pounds, finely pulverized Orand Cay- 
man's Island phosphate 58 pounds, Thomas slag C7.5 pounds, ground 
South Curoliiia roe.k 70 pounds, and gypsum 16.0 pounds, were each 
applied on one pla I, and two plats received no phosphate or gypsum. 
All of the plats received muriate of potash at the rate of 200 p.ninds 
)>er acre, and sulphate of ammonia at (he rate of 100 |umnds per acre. 
As the object was to observe the after effects of the different phos- 
phates, no phosphates were applied in 188s and 1880; hut muriate of 
potash, 320 pounds per acre each year, and sulphate of amtnouia, 160 
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pounds per acre, in 1888, and 100 pounds, in 1880, were applied on all 
tlie plats. The same variety ol’ corn was raised on aU the plats in the 
three successive years. The results for each year were as follows s 

Fn 1S87, the year iu which tho phosphates wcic applied, equal money value# if 
diaftolved hone black, Grand Cay maids phosphate, and Thomas slug had appioximately 
equal effects on the 5 ield of the corn crop. An equal money value of ground South 
Carolina rock piodtiml less than half as much increase of sound ears as the otln 1 
phosphates and no increase at all of stover. * * * 

Iu 1 H 8-1 no phosphates were applied. The effects of Grand Cayman's phosphate 
and Thomas slag, however, were as pronounced as they were the year bcfmo, making 
as large or a larger percentage inciease over the plats which had received 110 phos- 
phate in 18H7. South Carolina rock made a considerably larger percentage hicrense 
than the year before, showing that it was slowly becoming available iu the soil. Hut 
while Grand Caymans phosphate and Thomas slag piodiiced nearly 40 per rout mote 
of sound eaisand‘<r> pci cent more of total crop than the no-phosphate plats, die- 
sol\ed bone-black yielded only 11 pci cent more of sound cats and C> per cent more of 
total ciop than the no phosphate plats * * * 

The yield of coin iu 1 HHP was verv small, as was anticipated. Tho stover was so 
damaged by continuous wet weather and blight that it was not thought worth while 
to weigh it. Wo hav e, there foie, only t lie weights of the ears for eoinpaiihon. From 
those it appeals that the plat which had received dissolved bone-black in 1iv*7 pro* 
diirnl no more ears thau the plats which received no phosphate tlion or sine©. This 
(ertili/er had out indy spent itselt in tlie two previous years. Grand Cayman's phos- 
phate and Thomas slag, however, produced 45 ami r>{> poi cent in on* corn than the 
no-phosphate plats, and South Carolina roek 2P per cent, a laiger percentage increase, 
indeed, than either last yem or the year before. 

That is, to cany out the lUustmtion the investments made in Thomas alag, (liand 
Cayman’s phosphate, and South Carolina mek in 1HS7 weie still paying considerable 
dividends in 1 S*P, while the investment in dissolved bone-black had ceased to yield 
any ^durns whatever. 

On this paiticnhu piece of land ami 111 these three seasons Thomas slag and Giand 
Cayman’s phosphate have been more profitable than dissolved bone-black. 

The other experiment which wan commenced iu 1888 was on sixteenth- 
acre plats. Dissolved bone-black 16 and 32 pounds, Grand Cayman's 
phosphate 23 pounds, Thomas slag 27.5 pounds, South Carolina rock 
31.5 pounds, and Bolivian guano 27.5 pounds, were each applied in 1888 
on one plat, and two plats received no phosphate. No phosphates were 
applied in 1880. On all the plats muriate of potash at the rate of 320 
pounds per acre, and sulphate of ammonia 200 pounds per acre, were 
applied each year. Corn was raisetl both years. The results were as 
follows : 

In IHHS involved bon© block gave a much heavier yield than an equal money 
value of any otlioi phosphate. This year JHSIjit has yielded much less, both of 
cars ami stovoi, than any othci phosphate. * * * The double quantity of «ll«* 
Rolved bone-blai K applied last year ban produced about as large a relative gain tide 
year as Inst. * * * 

The moat ati iking thing in the ixpcriment of 1880 tg the very large iueren&e pro- 
duced 00 the Holman guano plat over th© yield of the no-phoapbato plate, with h 
1 h parfciculdily noticeable in the ears. Whether this in duo to tb© rapid dlsifiPJlglw * 1 
lion and solution of the nhosphate by a single housoii’m oxpOHitre, or to an ©ffeel mi 
tlio nod produced by the large quantity of carbonate of liui© contained 111 it 
be left undecided for the present. 
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The results of these experiments and those of Mr, Bartholomew agree in this, 
that the larger part of the dissolved bone-black bus been used up in a single year, 
Slid that in the second year after application, Thom a a slag, Grand Cayman’s phos- 
phate, and even South Carolina rock (Bolivian guano was not included in Mr. Barthol- 
omew's tests) have given considerably larger yields than dissolved bone-black. „ 

The results differ from Mr. Bartholomew's in this: first, that in the lirsfc year dis- 
solved bone-black gave a much larger yield than any other phosphate ; and secondly, 
in consequence largely of the very small total crops in 1889, dissolved hone-black 
paid much better than any other phosphate, taking the two years together. 

The last described experiment was repeated in 1889 on the same farm. 
The land tistsd lmd been fertilized the previous year with Mapes’s potato 
manure. Part of it had been planted to potatoes and the remainder to 
buckwheat. In 1839 dissolved bone-black 100 pounds, Grand Cay- 
man’s phosphate 23 pounds, Thomas slag 27.5 pounds, ground South 
Carolina rock 34.5 pounds, Bolivian guano 97.5 pounds, and Mona Is- 
land phosphate 23 pounds were each applied on one (sixteenth-acre) 
plat; and two plats received no phosphate. 

Corn was planted on all the plats, the yields of which are tabulated. 
The results indicate a 44 lack of uniformity in the soil,” 

The dissolved-bone black plat was the only otic which produced more sound ears 
than soft cars. 

The disKolvod-lmmvhlaek pint yielded four limes as much ears and twice as much 
stover as the no-phosphate plats, one and ihroo fourths times as ninth ears as Thomas 
slag or Grand Cayman’s phosphate, oud nearly twice as much as South Cnroliui 
rock. Bolivian guano and Mona Island phosphate made little increase of crop. 

In a one-year experiment with potatoes on another farm, in which 
the effect of the above-mentioned phosphates was tested, the land 
proved to lie uneven in fertility, so that a a close comparison of the 
crops can not properly be attempted. All the phosphatic applications 
evidently had some good effect, but tin* highest yield was from Thomas 
slag, which in this experiment appears to have been almost as readily 
available a source of phosphoric acid as dissolved bone-black itself.” 

Two one-year experiments to test the effects of the different phos- 
phates on corn, were made on different Helds about 2 miles apart. 
Three hundred and twenty pounds of muriate of potash and 200 pounds 
of sulphate of ammonia per acre were used on all the plats, ami each 
of the phosphates was applied to one-twentieth-acre plat. One field 
“ showed no marked effect from any phosphate, and therefore received 
no further notice.” The results on the other fields are tabulated. 

(1) Bolivian guano aiul South Carolina rook have produced absolutely no increase, 
either in ears or stover, over tbo no-phosphate plats. 

(2) Dissolved bone-black 1ms produced tbo highest yield— more than f>0 per cent 
largo? than whore no phosphate was applied. 

(3) Mona Islam! gnano ranks next to dissolved bone-black, while Thomas slag and 
Ontud dayman's phosphate rank nearly alike and gave not quite half as large an 
increase over the yield of the no-phosphate plats as dissolved bone-black gave. 

Eastern and Western sweet-corn for seed (p. 232) — Notes 
, on Evergreen and Early Crosby sweet corn grown at the station from 
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seed from Michigan, Connecticut, Nebraska, and Ohio, together, with 
the composition of the dry matter of the kernels of each sample. 
Forage plants of the salt mahshes ok Connecticut, A. L. 
Winton, JR., Pii. B. (pp. 233-215). — “In 1884 the United States 
Department of Agriculture published a report on the tide marshes of 
the United States,* from which it appears that there are in Connecticut 
34.79 square miles or 22,264 acres of ‘salt marsh,’ and 1.67 square miles, 
or 1,009 acres of ‘swamp land’ or fresh-water tide marsh. * * * 

“It appears that of the 23,306 acres of marsh, both salt and brackish, 
5,309 or nearly one fourth lie about New Ilaven. 

“The money value of the salt marshes in this State ranges front less 
than $10 per acre upwards, according to the character of the land and 
its situation. 

“With the exception of a few acres of reclaimed marsh the only crop 
gathered from this large area is the so-called ‘salt hay,’ which varies 
greatly from place, to place in the character of the herbage producing 
it, yields from one half two to or more tons per acre, and brings in market 
not more than from one half to three fourths ns much per ton as upland 
hay. The marshes are neither manured nor tilled in any way by their 
owners. * * * The sediment which settles from the water that 
overflows them during high tides, or in tlm case of the river marshes 
during freshets, supplies the only fertilizer which they get, and is a 
kind of natural sewage irrigation. The importance of ditching is well 
understood.” 

Cutting and curing the hag.— The meadows are mowed anywhere from the middle of 
Juno tf' December. Although ** black grass,” " three-square,” and most of the other 
marsh plants, excepting, perhaps, " red salt grass,” yield a larger ami better crop of 
hay the latter part of June or the first pait of July than afterwards, still, as a matter 
of fact, few farmers cut salt hay till much later in the season. When the marshes 
are firm enough to bear it the grass is out with mowing machines. The horses’ feet 
are often shod with “clods,” which are stout pieces of hoard 7 by it inches square, 
attached to their hoofs by means of irons fastened with holts. * * * The value of 
the hay for feeding varies greatly, according to the kinds of plants which com|K>so 
it, as well as the time when cut. We have seen well-conditioned stock that have 
received none other than good salt marsh hay, While on the other hand some hay cut 
on the marshes is eutirely unfit for feeding. The coarser kinds are only useful for lit- 
ter, and on some farms salt hay is used exclusively for this purpose. The hay from 
"red salt grass” makes an excellent mulch, which is particularly valued by straw* 
berry growers, being quite free from any seeds which can prove troublesome. Salt 
bay is also largely used for packing crockery, etc. 

Brief descriptions arc given of the following kinds of plants growiug 
on the salt and brackish marshes in the State, together with tabulated 
results of analyses of most of these plants : black grass (J uncut gerardi}, 
salt grass (Spur lina jnncea), creek sedge (Spartina strieta , var .glabra), 
spike grass (Disticlilis maritima , or Brizopyrmt, tpicatum), sea-club rush 
(Scirput maritimus), goosegrttss or greasy bog (TritjlwMin maritinnna% 

* Miscellaneous Special Roport No. 7, The Tide Marshes of the United Stales, byJp. 

M. Nesbtt, with contributions by the U. S. Coast and Geodotlc Survey. 
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three square (Seirpws pungens), larger three-sqnare ( Seirpiu nlneyi ), 
florin ( Agro*tis alba), con! grass ( Spartina eynosurouies ), snip-snap or 
two-tail (Eleoeharh rontellata ), wild rice ( Zizania aqmtiea ), wild rye 
grass ( Elymus virginicm), cat’s- tail ( Typha latifolia). 

It appears from the tattles of analyses that in every case any given species contains a 
higher percentage of ullmimnoids, the most costly food ingredient, and generally also 
of fat, which is next in value, when cut before or at the time of bloom, than when it is 
out at a later period of development. The same is known to be true of the grasses on 
upland meadows, and tlio fact harmonizes with the belief of some farmers that hay 
should ho cut at the time of bloom ou salt marshes as well as on upland. * * * 

The following statement show’s the average percentage composition of mixed tim* 
otliy and red top and mixed meadow-grasses, black grass cut when seed was in the 
milk or before, salt- grass, aud crock sedge, all reduced to a water free basis: 
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These figures show that when cut in proper season creek sedge has practically the 
same percentage of albuminoids and fat as good meadow hay, with less liber or woody 
tissue. Black grass may have 1.75 per cent more albuminoids, a little more fat, aud 
considerably less woody fiber than these meadow-grasses. Black grass in blossom is 
quite as soft aud line as the best meadow hay and has a pleasant odor and flavor. 
* * * Another point to he noted is this, that all the marsh grasses which are used 
for feed or litter bring no inconsiderable quantities of plant food from the rivers and 
sea to the manure heaps. * * * Taking the average of determinations made, wo 
find the following quantities, in pounds, of nitrogen, phosphoric acid, aud potash in 
a ton of hay of the kinds named, respectively: 
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Five ton* of this lmy contains as much of these fertilizing materials as are eon. 
lained In a foil crop of corn, including stover, from an acre of land. 

COMPARISON OF TIIK YIELD and composition of certain grasses 
IN 1888 ANI) 1889, E. II. Jenkins, Pn. D. (pp. 246, 247).— “In the An- 
nual Report of the station for 1 8SS, p. 109, are described in detail certain 
plata of grass, each containing only a single species, from which the 
erops are to be annually gathered (oaoh at the period of fnll bloom), 
Weighed, and analyzed. The weights am! analyses of the oropsfor 1888 
are also given in the report for that year.” 

The experiments were continued in 1889, and the results of the anal- 
yses of uiue species of grasses are tabulated in this article. 



488 

The leading facts which appear from a comparison of the crops of 1883 and 1839 are 
these : 

(1) The weight of the water-tree crops on throe plats was loss in tS3i) thau iu 1838, 
but on the other six plats it was larger, and the gross yield from them all was 7 per 
cent larger in 188S) than in 1883. 

(g) In the water fr k e crops the percentage of ash did not exhibit very striking (lif- 
ferenees in the two >oais. The per rent of liber and of nitrogen fiee extract was on 
the average considerably lirger in leSD than in 18 -K The percentage of tat was 
smallcv. in leKI there was on the average in the dry matter of these grasses i/8 per 
cent less albuminoids than in 13r\ Tim minimum ditleienee was l(i per cent, the 
maximum diflercnce 40 p»w cent. 

A similar though not so striking ditleienee in the percentage of albuminoids lias 
already b *en noticed in the coin imps of the two years 

On the awned seed ok Agrohtm vi t l« u ns, 13. II. Jenkins, Vil 
]). (pp. 1-7— — “The species Agios! is vulgaris has tit least two very 
distinct agricultural varieties well known to farmers in the Kasteni 
States ami very likely elsewhere; one is the eoaise red top, called by 
(Jould, A, vulgaris major, the other <1. vulgaris minor, variously called 
fine bent, furze-top, and Rhode Island bent. A popular description of 
those varieties by J. P>. Oleott may be found in the Report of this station 
for 1887, p. 177.’ 

“Awns on the palets of coarse red top arc* unknown, but in old pas- 
tilles where fine bent glows, plants with owned palets are occasionally 
found. The aw ns are upwardly barbed, usually geniculate, and attached 
very near the base of the palet. The plauts which bear them do not 
differ strikingly in appearance from the othois which are not awned. 

•<An experiment was begun in 1SSS to learn whether awned seed pro- 
duces plants bearing only awned seed or a larger proportion of awned 
seed than is produced by plants grown fiom seed destitute of awns/’ 
Awned seed of the fine bent variety were sown at the station in 1383 
and produced seed in I SHU, with the following results: Of G79 panicles 
examined there were 4f>5 fully awned, 203 with a few awns, and 6 with 
no awns. “ Comment on the results is reserved till further data have 
been gathered.” 

Comparison ok solvents for fat in feeding stuffs, R. 8 . 
CniTiss, Pit. 15. (pp. 250-233). — These experiment# were maclo to com- 
pare ether, petroleum-benzine, and chloroform in their action on feeding 
stuffs, particularly with reference to cldoropliyl, which it has been 
claimed is not dissolved by petroleum-benzine. On this ground it haw 
been proposed to substitute benzine for ether in the determination of 
fat. 

Two fractions were prepared from petroleum-benzine, one distilling 
over at 158-ttP 0., the other at 75-4300 0. The fraction distilling off from 
gasoline between 45 and 5<P 0. was also used. Both thccther and the 
chloroform were dried over calcium chloride and distilled. Those sol- 
vents were compared on Typha latifoUa (common cafs-tail), Aflwttto 
alha,fluncm gerardi (late cutting and the young aftermath), new-prOOOO# 
linseed meal, and gluten meal, these materials being in all CBmB&tkH 
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at 100° 0. in a curreut of h j drogen previous to ox< ruction. A table gives 
the percentage of extract with the different solvents from each mate- 
rial* 

“ It appears from these results that petroleum-benzine ami chloroform 
dissolve eliioroplul quite as readily as ether. In all cases but. one ben- 
zine extracted considerably less than ether, but it has yet to be shown 
that the benzine extract any more nearly represents true fat than the 
ether-extract. 

“Petiolcum-benzinc is also especially unfit tor use as a solvent in 
quantitative work for the reason that it is an imlelinite and variable 
mixture of a number of solvents, which, as the results indicate, differ 
in their solvent action on the dr f \ matter of feeding stuff's.” 

Tub dktrioii nation of ruosmouio acid in fkutilizkrsi by 

TUB “UTRATlfi MKT1IOU,” S. W. JOHNSON, M. A., AND T. H. OSUffRNK, 
Prr. I), (pp. 254-207).— A recapitulation of the studies of II. L. Wells 
ami others on this subject, together w it It an investigation by the authors 
leading to a modification of the method. 

In the method as modified “the volume of the solution of the phos- 
phate was in all eases 100 culms centimeters, and this was mixed with 
10 cubic centimeters of a 50 per cent solid ion of citric acid. After neu- 
tralizing with ammonia. 50 cubic centimeters of < United States mag- 
nesia-mixture’ (containing twice as much ammouium chloride, but 
otherwise the same as the German mixture) was slowly added with 
constant stirring, and when the precipitate had separated 30 cubic cen- 
timeters of concentrated ammonia water was poured in. After 2 hours 
the precipitate was tillered on a Gooch crucible, ignited, and weighed. 
If the sample analyzed had more than 10 per cent of phosphoric acid 
1 gram of it w*as commonly used for the. determination. If less than 
10 per cent 2 grams w'eio usually employed. In the case of ashes con- 
taining soluble-silica this substance was first separated. 

44 Of sixty-seven comparisons of this mollified method with the molyb- 
date method the results of but three* differed from the nioly bdato method 
by more than 0,3, and but four others by more than 0.2 per cent. The 
greatest difference was 0.4 1, the average difference 0.00 per cent. In 
thirty cases the citrate method gave 0.1 17 per cent more, on the avi rage, 
than the molybdate; in thirty-three cases 0.070 per cent. # # * 

“The process thus found so satisfactory with a large number of ferti- 
lizers gave trouble when applied in the same manner to Thomas slag 
and Keystone concentrated phosphate. # * * 

“To further examine the sources of error involved in this method, 
several of the ignited and weighed precipitates from determinations by 
the citrate method were subjected to partial analysis. These analyses 
indicate that the precipitate is nearly constant in composition whether 
salts of calcium or those of iron aud aluminium preponderate in the solu- 
tion from which it is thrown dowu. From the Grand Cayman's phos- 
phate) rich in iron and aluminium, but little more of these metals outers 
the precipitate than from Carolina rook or bone-black.” 
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Gonnectieut State Station, Bulletin No. 105, December, 1890 (pp. 8). 

The potato scab, K. Tkaxteb, Ph. 1). (pp. 3, 4 ).— Ab tbe resalt of 
several mouths investigation of potato scab at the station, it is an- 
nounced that tbe disease is due “ to tlie direct action of a very peculiar 
filamentous fungus of extremely small dimensions, which has Iwen 
found invariably <o accompany the disease wherever it has been exam- 
ined by the writer in New England.” 

This fungus produces nil evanescent gray film in connection with the disease, gou- 
crallj visible w it bout a lens, especially in the earlier stages of the affection, and has 
been obtained absolutely pure for experiment by the ordinary methods of isolation 
used in bacteriology. On nearly all neutral or slightly acid substrata used for its 
cult it ul ton, it forms a compart lichenoid growth accompanied by a peculiar dark 
stain which diffuses from it through tlio nutrient substance. Its fructification is 
aerial and consists in the production of short, rod-like bodies and spirals; the latter 
terminal, the former resulting from the general segmentation anil breaking up of the 
aerial filaments into short pieces; the general mass, which Is bluish-gray in color, 
closely resembling vat ions forms of bacteria in shape and sue; the diameter of both 
tbe vegetatiNO aud leprmhielive portions of the plant reaching only from five to eight 
ten-thousandths of a millimeter ou the average. The fungus, which, except for its 
apparently true-branching and aerial fructification, resembles in some respects cer- 
tain of the polymorphic bacteria, can not as ( \ el be referred to any described form and 
answers to no generic description, as far as has been ascertained. It is readily pro- 
pagated by means of its spores as well as by the smallest possible portions wdiich can 
bo detached from its vegetative filaments. When transferred from pure cultures to 
young, growing potato tubers, it reproduces the disease upon them with certainty at 
the point of application, under rigid ex pen mental conditions. * * " Whether 

the disease under consideration is identical with that which, as previously men- 
tioned, lias been referred to a bacterial origin is quite another matter, and there is 
every reason to believe that the two are wholly distinct affect ions except iu so far 
as their results are sonic w hat similar. Further than this nothing can he said, except 
that the disease here investigated usually takes the form of what has been called 
“ deep” scab, which may possibly be found to be distinct in origin from the ‘♦sur- 
face” scab with which it is often associated oven in New' England. 

In connection with this subject a study is being made of another organism mor- 
phologically identical with the scab fungus, but apparently somewhat different 
physiologically. This organism, which may nevertheless ultimately prove to bo en- 
tirely identical with the scab fungus, is one of the commonest forms of growth upon 
rubbish, old hay or straw, barn-yard manure, and similar substances, and its study 
is being prosecuted with a view to ascertain whether this identity, if it can b« shown 
to exist, may not furnish a rational explanation of the observed fact that land con- 
taining much miscellaneous rubbish or fertilised w ith burn-yard manure is generally 
associated with scab in the potatoes raised upon it. 

The 1‘Kotkuw ok auhminoids of the oat keunkl, T. B. Ob- 
HoliNK, I’ll. 1). (pp. 5-7). — A statement of the results of an extended 
study of them* materials, a biief summary of which was recently given 
in Experiment Station Record, Vol. II, p. 304. The details of this ton 
vestigation are to bo printed iu the Annual Report of the station Rw 
1890. 
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Delaware Station, Special Bulletin A, March, 1890 (pp. 4). 

Fungicides, F. 1>. Chester, M. S Formulas for the simple solu- 

tion of sulphate of copper, Bordeaux mix l tiro, ami modified eau celeste, 
with directions for iltcir use for various diseases of small aud large 
fruits. 

Florida Station, Bulletin No. 10, July, 1800 (pp. 31). 

Report ok director, 1890, ,J. 1’. De Pass (pp. 2-5) This is for 

the jour ending June 30, 1890, and contains a brief outline of the work 
of the station at Lake City and of the substation at JleFuuiak Spiiugs, 
which is in charge of L. W. Plank. 

Phosphate, J. M. Pickell, Pu. 1). (pp. 0-31). — A brief account of 
the history, eheuiieul composition, and physical properties of the de- 
posits of phosphate found in Florida ; explanations of the met hods used 
in the manufacture of superphosphate ; a discussion of the uses of the 
phosphates as fertilizers; aud tables of analyses of phosphates sent to 
the station, the analyses being mainly made by «J. J. Earle, B. A. 

Florida Station, Bulletin No. 11, October, 1890 (pp. 18). 

Corn experiment (pp. .V0). — An experiment on the plats, the size 
of which is not given. One thousand pounds of pot ammoniac,'’ 1,900 
pounds of blood and lame, 1,0011 pounds of black cotton seed meal, and 
J ton of a compost made by mixing 2,000 pounds of stable manure and 
.'>33. pounds each of cotton seed meal, kainit, and acid phosphate, were 
each used on one plat, the remaining plat receiving no fertilizer. The 
increased yield over the unfertilized plat, aud cost of the increased j udd 
per bushel are giveu for each plat. The largest jield was with cotton- 
seed meal, but the cost of the corn per bushel was lowest with the 
compost. 

IRISU-POTATO experiment (pp. G-10).— Notes on 8 varieties of 
potatoes, and abstracts from Bulletin No. 4 of the Louisiana (Stations. 

Fertilizers (pp. 10, 11). — Notes on the fertilizers used at the sta- 
tion the past season and their effect ou orange tiees, vegetables, etc. 

Analyses op some Florida weeds and grasses, J. M. Pickell, 
Ph. D. (pp. 11-18). — A popular discussion of tlie chemistry of feeding, 
together with analyses, by J. J . Earle, B. A., of beggar weed ( Vcsmodium 
nolle), cotton-head weed (Froclichia Jloridana), sandspur grass (Cmckrus 
trilmloides ), wire grass (AristiJa purpurea), purslane (Portuhtea olera- 
cca), crab-grass (Pttnicmm tanguinale ), bull grass (Eleminc ivgyptiaca), 
Louisiana grass ( Punpalum platycauh ), Spanish moss ( Tillandsia utne- 
aide* L.). Beggar weed ( Detmodium nolle ) is meutioued as deserv- 
ing of consideration for feeding purposes. Assuming its digestibility 
to be equal to that of au average hay, the nutritive ratio of this mate- 
rial is given as 1 : 7. “ Beggar weed will make two crops of hay. 
Hie second crop Is said to be less stemmy than the first, and is 
regarded by some as the very best bay when properly cured.” 
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Louisiana Stations. Third Annual Report, 1890 (pp. 14). 

A brief outline of tho work of the throe stations in Louisiana (luring 
1890, together with a subject list of ull the bulletins thus fur issued by 
these stations. 

Massachusetts Hatch Station, Meteorological Bulletin Ho. 25, January, 1891 

(pp. 4). . 

A daily and monthly summary for January, 189), and an annual sum- 
mary for 1890, of observations made at the meteorological observatory 
of the station, in charge of 0. i>. Warner, 1J. S. * 

The annual summary for 1890 is as follows: Pressure (in inches). — 
Actual maximum reading 30.04, January 1, 1 a. m.; actual minimum 
reading 119.02.), October 27, 2 p. in.; mean reduced to sea level 30.03; 
annual range 1.613. Air temperature (in degiees Kali.).— Highest 02, 
July 8; lowest 2, March 7; mean 47.7; annual range 90; highest mean 
daily 80, July 31 ; lowest mean daily 84, December 30; mean maximum 
51.3; mean minimum 37.1; mean daily range 10.8; greatest daily range 
38, April 13; least daily range 2, February 28, 5.5 April 27. Humid- 
ity. — Mean dew point 40.0; mean foice of xapor 4,378; mean relative 
humidity 71.1. Wind (prevailing direction).— North 13 per cent ; Hoi it It 
11 per cent; Northwest 11 per cent; South Southwest 10 per cent ; 
total movement 51,0 18 miles; greatest daily movement 4 10 miles, Apiil 
5; least daily movement 18 miles, February 25; mean daily movement 
149.0 miles; mean hourly velocity 0.2 miles; maximum pressure per 
s(juaie foot 27.75 ponmls=74 miles per hour, January 8, 3 a. in. 1 ’rcci pi- 
ta t to it. — Total rain fall or melted snow 39.48 inches ; number of days 
on which .01 of rain or melted snow fell 141 ; total snow-fall m inches 
42.5. Weather. — Mean clomliuess observed 37 per cent; total cloudi- 
ness recorded by the sun theimouieter 2,279 bouts, or 51 per cent; 
number of clear days 137 ; number of fair days 105; number ofxdoudy 
days 123. Jlright sunshine. — Number of hours recorded 2,194; mean 
ozone 38 percent. Dates of frosts. — Last, May 12; first, September 25. 
Dates of time. — Last, April 8; first, October 19. Twenty-two halos 
were observed; 70 per cent were accompanied by storm within 21 
hours, and 01 per cent within 48 hours after the occurrence of the halo, 

Michigan Station, Second Annual Report, 1889 (pp. 298). 

Kotukt of imueotor, O. Oi.utk, M. S. (pp. 11,12).— A brief state- 
ment of the way in which the work of the station is conducted. 

REPORT OF AGRICULTURIST, 8. JOHNSON, M. S. (pp. 15, 10), — A. 
brief outline of the work in this division of the station. 

Report of hortiooltt'bist, L. R. Taft, M. 8. (pp. 17-21)*— A brief 
account of experiments with seeds, audwitb numerous varieties of traits . 
and vegetables. ’ 

Seed testing.-- Germination tests of seeds from more thin a doAita 
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seedsmen wore made in seed testers, in seed boxes, and in some cases 
iu the ojwm ground. The results, as briefly stated and illustrated in 
the report, may be summed np as follows: “(1) The seeds were, as a 
rule, well cleaned and free from foreign seeds. In a few eases they 
were mixed with other varieties. (2) Ho seedsman, so far as the tests 
went, is absolutely reliable. While all of them furnished seeds of a 
high character as a general rule, packets were frequently found that 
had a very low per cent of germination, so low iu fact that if, any 
reliance had been placed upon thorn for a crop a failure would have 
resulted. * * * (3) Oar seed tests led us to believe that many if 

not all seedsmen practice the mixing of their old seeds with the now 
crop to an extout that can not fail to be injurious to (lie purchaser.” 

Kui'OitT of chemist, R. 0. Kkdzib, M. D. (pp. 22-87). 

1'he experimental farm at Grayling (pp. 22-26).— 

This farm of HO acres iu Crawford County is m the heart of what is called the pin© 
barrens, and is a fair representative of the light, sandy soils of the State, where tho 
principal forest growth is jack pine (Ptnu* bankxiana ) utul popularly known as jack- 
pine platus. Along with the jack piuo there are found hcattciing trees of Norway 
pine, shrubs of seat let oak, red maple, dwarf huckleberry ami sand cherry, sweet 
fern, brakes, and many kinds of Imuck grass. Tho soil is a yellow to brown sand, 
having little cohesion and small retentive power. Chemical analysis shows tho 
pfuscncc of 1)1 per cent of sand uud insoluble silicates, and only 4 2 per cent of 
organic matter. The repeated lives that have swept over these plains explain the 
delicieney in organic matter in these soils, aud afford a reason for the kind of forest 
growth most common on these plains. 

j When the laud is plowed, after clearing off the trees and shrubs, tho soil is usually 
found too open and porous to sustain crops; the rain sinks too rapidly ; the capillary 
power of the soil to bring up moist tire from beneath is t*m feeble ; ami tho root con- 
tact with tho soil by the plant too imperfect to semiro satisfactory growth. 

The two conditions to be secured at the very outset after breaking the ground, ” 
are to increase the amount of vegetable matter in the soil, aud to secure a good sued 
bed by compacting the loose sand. For these purposes three measures have Iwen 
adopted: (l) to keep out, the fires that burn up the. annual accumulation on the 
ground of leaves ami vegetable matciials ami even destroy a part of the organic 
matter in tho soil ; (2) to raise on the ground plants that will afford the largest 
amount of organic matter, to be plowed under as green manure, and thus rapidly 
increase the organic matter iu tho soil and available material for the growth of 
succeeding crops; (2) tho free and repeated use of the harrow and roller to compact 
the soil. 

Tim changes that have been effected iu two seasons’ growth by these agencies are 
evident to any one wlm will examine these experimental fields. The darker color of 
the soil, its greater firmness, and the increased growth of crops, all bear witness to a 
favorable change. 

Tho investigation of the capabilities of this soil was conducted entirely on tb© 
basis of practical utility, to answer tho question whether a man with limited moans 
and unable to buy cosily fertilizers, could hope to make a satisfactory farm on the 
plains. The Oao of barn -yard manure was rejected for two good reasons: (l) beeauso 
it boil already been demonstrated that largo crops could be grown on the sands 
with a free 11*0 of barn * yard manure ; aud (2) the supply of such manure was too 
limited for the Vast area to bo occupied, For similar reasons commercial fertilizers 
were not used in the experiments. * * * Three manorial substances have been 

Selected for these experiments, vis,, marl, plaster, aud salt. * * * The marl when 

23455— Ko. 0 3 
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need ill (loses of 5 tons io the aw has shown marked benefit to all the crop# to 
v liicli it has boon applied. The cloveis an a class, spnrry, lupines, tail fescue, and 
perennial ryn grafts, wcie especially bench ted by the marl. * * * 

Planter showed much benefit, especially on the leguminous crops, and paid well for 
its use. It was used ficely, 200 pounds to the acre. In beneficial influence it stood 
next to marl. 

Halt scorned to be of no benefit to any of tbe crops oxeopt buckwheat. To many 
crops it seemed to be a damage, especially to clovers amt millet. It was need at the 
rato of 2t 0 pounds to the at re. * * * 

The following plants have practically been failures on the experimental farm, 
mainly on account ot fiost: cow pea, New Zealand spiuacli, yellow branching sor- 
ghum, maity tua, boi age, and rape, # * , 

The plants fmoie or less) successful were blue and yellow lupines, Kentucky blue- 
grass, seven-leaved tuimo, timotliy (sowed alone), meadow foxtail, * * * spnrry, 

mammoth elov oi, .luno < lo\ei, alfalfa, w lute c lo\ ci, a etch, field peas, lfftngaimn grass, 
millet, buckwheat lye, Bokhara clover, peienuial ryo glass, tall tescuo, ami white 
itirmps. * * * 

It is difficult to point out ou each crop the elloct of a gieen eiop plowed under the 
pieeednig ycai ; yet the lnlluenee was masked in all the ( lops. 

Relation of cultivation to soil moisture (pp. 2G-28). — This i« a report 
on observations mailo at the Michigan Agricultural College and at 
Grayling; 

Specimens of noil were tunefully examined fm tlm per emit of moisture they con- 
tained «it ditfuiiit pciiods dining the growing season from May to October, l^HP. 
Five plain id giouiid al cm b station wcie selected, of uu» form character, and in close 
proxiiuitv. The soil .it the tulhge was sandy loam; at (fiaylmg, sand. Quo plat was 
cultivated reju .it»«ll\ dtinng the mason, \i/., at each time of gatlieiing the specimen 
foi analysis. A second plat was raked over with a gaideti rake at each time of eol 
leetmg the spe* miens. A thud plat was left without treatment, or in naked fallow 
with nothing glowing on it A fonith plat was in meadow (timothy sod), hut laked 
with an non rake at ca< h time of gatheimg spec i mens. The filth plat wan timothy 
meadow, with no ticatmcnt. Two wefs of specimens were guf hired each time, a 
surface soil, taking the uppci 8 inches in each cast , and au under soil, taking the soil 
between 8 and l(i m< lies lrom the sin face. 

The pel ventages u( inoistiue in the KUinpleK analyzed are given in 
tables, as well as the rain fall lor oueb month of the same season* 

Fiom the 1st of August to the Slst of October there wcie 2.12 inches of rain- fall at 
the college, yet the average percentage ot water m the cultivated surface soil wa» 
13.H0, just a per cent moxe than Himilui soil lett as naked fallow. From September 
27 to Octobct 18, w ithout a diop ot ram-fall, this culti voted hoi! increased 2 per cent 
in moisture without any eoncsponding change iii the laycT of soil immediately below 
it. The laked suiface m»iI had 1 per cent more water than the liakod fallow, but $ 
percent less than tin* cultivated soil. 

In the sands at Uravlmg the benefit from cultivating docs not appear, and ofcily 
slight benefit fioui rakiug. The smaller percentage of water in the grass lauds In 
both stations is marked. This might be expected from the large amount of er&por* 
at mg surface ot the glass plants and the demand for moisture from the soil* Tbfl 
raking of the grass was done to see if harrowing or scratching tlu* surface weald tend 
to keep meadows moist the Haino as plow laud. No influence of Ibis kind is appgitnt 

Soil temperature (pp. 28-45). — Tubulated record of daily observation# 
of soil temperature, at depths of from 3 to 24 iuches, at the college iwt 
ot Grayling for the months of April to October, inclusive, with 
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ative summaries of ttie soil temperature iu 1888 and 1889 at the college 
fur the mouths of Miiy to September, inclusive; aud at Grayling for 
the months of June to September, inclusive; aud for the mouths of 
April to October, 1889, inclusive, at both places. 

Sunshine temperature (pp. 48-49). — “ These observations relate to the 
maximum and minimum temperatures taken in open air aud with full 
exposure to the sun. The sun thermometers in vacuum were used, one 
with bright or mercurial bulb and the other blackened by a coating of 
lamp-black. These were actinorneters rather than thermometers. Two 
other self-recording thermometers, with bulbs of black glass, were used, 
one at the college, the other at Grayling. All of these thermometers 
were placed 10 niches above the ground aud results read off daily. A 
minimum thermometer, placed 4 inches above the ground, was used at 
each station from April to November.” Details are given in tables. 

Sunshine record (pp. 49, 50).— A tabulated record of the hours of 
sunshiue daily at the college for the months of April to September, 
inclusive, in 1888 and 1889. 

Summary of meteorological observations at the Michigan Station for the 
year 1888 (pp. 51-75). — A tabulated record of daily observations for 
each month of 1888, “in continuation of the series of observations 
rceoidcd for the Michigan Agricultural College since 1803.” 

77/e draining in relation to flood and drought (pp. 70-81). — From 
observations of the effects of cutting off' the forests in Michigan and 
draining the land with surface ditches and tile drains, and from experi- 
ments with reference to the percolation of water through dry, damp soils, 
the following conclusions were reached: 

(I) Surface ditching in conjunction with deforesting may increase lloods and con- 
tribute to droughts. 

(*i) Tile chaining may increase Hood at the “ break-up” in spring when the water 
accumulated in the surface soil by tho joint action of frost and soil capillarity during 
the winter, aud the surface accumulations iu the form of snow are suddenly set free 
by a rapid thaw. 

{X) During tho warm months tile draining tends to mitigate flood by taking up the 
excessive rain-fall and holding it iu a capillary form, keeping back the sadden How 
that would pass over the surface of the soil if not absorbed by it, and escape by 
flood ; and mitigating summer drought by increased capacity of the soil to hold water 
in capillary form, aud to draw upon the subsoil water supply by reason of tho 
iu creased capillary power of such soil produced by tile draining. 

Miscellaneous analyte* (pp. 81-87). — The results are given of analyses 
of marsh grass, reindeer moss, wheat screenings, wheat bran, and sugar- 
beets. 

Report of entomologist, A. J. Cook, M. S. (pp. 88-103).— Notes 
on experiments with arsenites, reported in Bulletin No. 53 of the 
station (See Experiment Station Record, Vol. I, p. 227) ; on means of 
combating the plum carculio; on experiments with insecticides for flea 
beetles; and on the grain plant-louse (Aphis avenue), a new clothes- 
beetle {Imioderm a serrmrne), the wee grain beetle (Silmnus surim • 
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mensts), Triehopoda pennipcs sis a parasite of the sqoash-bug (Anwa 
tristis), ami the apple maggot (Trypeta pomonclla). 

Experiment* in the apiary (pp. 07-103).—“ According to the plans 
adopted two years ago, the experiments in the apiary are silong four 
lines: testing honey plants to determine whether any will pay for 
planting and growing exclusively for honey; breeding bees by crossing, 
in hopes to secure a superior race; analyzing various kinds of honey 
to ascertain if any test for houey is possible and can be relied upon ; 
and various points in manipulation, etc.” 

Notes are given on experiments with the Rocky Mountain bee plant 
( Cleome inteyrifolia), Chapman honey plant ( Evliinop * gpliivroeephatug), a 
species of Melissa, and Japanese buckwheat. A later account of similar 
experiments is given in Bulletin No. 65 of the station (See Experiment 
Station Record, Vol. II, page 270). The cross-breeding of Syrian and 
Oarniohui bees has given promising results. Collections of honey 
stored rapidly and slowly are being made, with a view to testing the 
composition of honey. Experiments with chloroform in introducing 
queen bees into hives and in curing the swarming impulse were 
successful, but the author is not yet prepared to give positive advice 
regarding the use of this method. Brief notes are also given on experi- 
ments iu removing queens during the season of storing honey, iu 
feeding back, and on cuckoo bees. 

Report ok iiotanist, W. J. Beal, Pu. J). (pp, 104-115).— Brief 
notes on experiments with grasses and forage plants at the different 
stations, on the jack-pine plains, and at the college. 

Report ok veterinarian, E. A. A.G range, V. 8. (pp. 110-118).— 
Brief notes mi immature whip-worms ( Oxynris currtila ) observed in the 
feces of horses affected with colic, and on investigations of actinomycosis. 

Michigan Station Bulletins Nos. 43-55 (pp. 1 10-208).— Abstracts 
of these bulletins were published in Experiment Station Record, Vol. 1. 

Minnesota Station, Bulletin No. 13, December, 1880 (pp. 38). 

A TREATISE ON KLAX CULTURE, O. LUGGER, PH. D. (pp. 3-31, illus- 
trated) — A useful summary of information regarding the cultivation 
of flax for fiber aud seed as it is carried on in Europe. The author is 
able to draw largely on his experience in flax culture, gained for the 
most part in the flax growing region of Westphalia. The article also 
contains a brief preliminary report to the Governor of the State on 
experiments in I860 near Wisdom, Minnesota, by the author, with a 
view to ascertaining the cause of an obscure disease of flax in which 
“the stems of the plant assume a yellow color at the base and a blackish 
one at the tip, aud the leaves— and later the stems— die aud disappear.” 
The experiments were of three kinds : (1) with fertilisers on land 
exhausted by flax, (2) with fungicides applied to seed in infested soil, 
and (3) with infusions prepared from the chaff and straw of flax. ■ 
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(1) In tbe experiment with fertilizers 20 pounds of acid phospliate, 
10 pounds of lime, “ muriate phosphate,” salt, nitrate of soda, super- 
phosphate, laud plaster, and ground oil cake were applied singly on one 
half of the two sixteenth-acre plats used for each fertilizer, the second 
half receiving double the amouut of the fertilizer used on the other half. 
There were also eight untreated plats. The seeds germinated well ou 
all the plats, but the young plants soon “commenced to shrivel up, 
and all disappeared before reaching a height of 3 inches,” thus indi- 
cating that this disease is not due to exhaustion of the soil. 

(2) In the experiment with fungicides the seeds, mixed with dry soil, 
were soaked with sulphide of sodium, sulphate of copper, corrosive 
sublimate, or lime combined with hyposulphite of sodium, flowers of 
sulphur, sulphate of copper, or sulphate of iron. The fungicides were 
applied in solutions of different degrees of strength, but none of the 
applications proved in any way effective to repress the disease. Micro- 
scopic examinations of diseased plants did not reveal any specific 
organisms as the cause of the disease. 

(3) In the third series of experiments some plats were moistened with 
an extract made by soaking the chaff or straw of ilax in cold or boiling 
water; one plat was covered with dry healthy chaff, another with dry 
diseased chaff, and another with green straw of healthy plants cut into 
small pieces. A similar experiment was made with an extract 6f 
healthy fresh plants in a region free from the disease. In both cases 
the treated plats suffered from the disease, while those untreated were 
not affected by it. The indications, therefore, are that, as experience 
in Europe shows, flax is “unkind” to flax, i. e. flax will not do well on 
land cropped with flax the previous year. Investigations of tiiis mat- 
ter will he continued by the author in the laboratory. 

STBlTCTt'HE OF THE FLAX STEM, II. L. USBOItN, I.’JI. 1>. (pp. 31-38, 
illustrated). — A popular account of t he structure of the stem of the flax, 
to explaiu the nature of the fiber and the operations necessary for its 
preparation. 

Minnesota Station, Bulletin Mo. 14, January, 1891 (pp. 24). 

riot FEEDING FOE PROFIT, N. W. MoLain, LL. B. (pp. 41-45).-— 
“For the puqmse of demonstrating something of practical value to the 
farmers and swine growers of the State,” fifty-four Duroc- Jersey pigs, 
farrowed by sevou sows, were raised and fatteued for the market. An 
accurate account was kept of the cost of the food consumed by the sows 
and pigs from tbe birth of the latter to the time of slaughteriug, and 
»|i allowance of $36 made for the care of the animals daring about 11 
mouths. Through the summer the pigs ran in a brush pasture fhruisking 
very little feed. Three times a day they were fed all they would eat 
of “ meal screenings,” either steamed or mixed with water. During 
September a part of the meal was replaced by green corn, and during 
October by ooru on the cob. From October to January 25 the food 
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consisted of corn on the cob, and from January 25 to March 14*— the time 
of selling— of shelled corn either boiled or soaked. The cost of 44 meal 
screenings” was 30 cents per 100 pounds, and that of shelled corn 30 
cents per bushel. The pigs were sold when about 11 months old at 4 
cents per pound. The financial statement was as follows : 


Receipts for fifty-four pigs, weighing lf>,820 pounds, at 4 cents a 


pound $632. BO 

Total cost of food for pigs and hows $280. 40 

Caro of pigs 36. 00 

516.40 

Not profit 316.40 


The cost of producing 1 pound of pork at different periods was as 
follows : 

Coni of food ptr pound of pork. 


J'oi umIs. 


April 15 to l)<p«emlMT ‘24 ... 
Drccmb r24 1oJsmnm\ Is. 
January la t« Mair.1i 14 ... 


Total 
train of 
54 pigs 


Pound*. 
II,. WO 
2 , 000 
2,400 


Cost of 
for 
same. 


$147. 68 
:.«.32 
70. 40 


Coat of 
fued prr 
pound 
of pork. 


Cent*. 

1.3 

2.8 

3.1 


The pigs could have been sold Decern her 2-1 at 3 A cents per pound ; on 
January IS, at 3^ cents. 

SWINI3 breeding, N. W. McLain, LL. B. (pp. 45-53). — ‘ Remarks 
are made tinder this head on the rules of breeding in general, crossing 
of breeds, characteristics of several prominent breeds, the “special 
purpose pig,” food and shelter, and a plea is made for improvement in 
the methods of breeding and raising pigs practiced in Minnesota. 

STJGAR-BKETS, D. N. llARPER, Pit. 1)., AND W. M. HAYS, B. S. A. 
(pp. 54-64). — This includes a tabulated record of analyses of 55 sam- 
ples of different varieties of sugar-beets grown in 1890 at different 
places in Minnesota, and a compiled account of the methods of culti- 
vation of sugar-beets and the processes of the manufacture of beet 
sugar, together with statements regarding the results of sugar-beet 
culture in Nebraska in 1889 and 1890. In the samples analyzed at the 
station the per cent of sugar ranged from 5.24 to 17.92, being over 12 
per cent in 40 out of the 55 samples examined. 


Nebraska Station, Third Annual Report, 1889 (pp. 87) 

This includes a brief outline of the work of the station daring 1889 
in agriculture, chemistry, physics, geology, soils, irrigation, entomology, 
and botany; the report of a visiting committee, consisting of two 
members of the State Agricultural Society and one of the State 
Horticultural Society; the treasurer’s report; and a subject list of the 
publications of the station issued during 1888 and 1889. 
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New Jersey Stations, Bulletin No. 77, December 11, 1890 (pp. 36). 

Experiments with different breeds of dairy cows.— In May, 
1889, a series of experiments was commenced with Ayrshire, Guernsey, 
Holstein* Friesian, Jersey, and Shorthorn cows, the object of which was 
“ to determine by carefully planned and executed experiments the cost 
and value of the products from each of the different breeds.” Three 
representative animals of each breed were selected by committees from 
associations interested in the several breeds. “ It was clearly recog- 
nized from the beginning that the management of the animals was 
of the greatest importance. The feeding and care were therefore so 
conducted as to give full credit to the special characteristics of the 
different breeds.” Reports of the progress of the experiments have 
been made from time to time (See Bulletins Nos. 57, 61, 65, and 68 of the 
station ; also Experiment Station Record, Vol. I, pp. 258 and 260, and 
Vol. II, pp. 162 and 241), including data relative to the quantity and 
quality of the milk of each cow, .and the food consumed. The experi- 
ment was prematurely terminated by a fire. November 2, 1890, which 
burned the barns of the Agricultural College and the entire herd of 
cows. The station had not contemplated an end of the experiments 
for a considerable period, and the records so far secured, while pre- 
senting many points of interest and of value, are too limited to warrant 
detailed conclusions in regard to the main question, to which all the 
lines of work were directed, viz., a comparison of the different dairy 
breeds. 

This bulletin completes the record of food eaten, milk produced, and 
chemical analyses of milk of each cow np to November 1, 1890, and con- 
tains in addition u a summarized statement of the whole work, with 
such conclusions from chemical data as shall be fair to all concerned.” 
The data given include for each breed the analyses of the milk for 8 
months (March to November, I860); the average composition of the 
total solids in the milk; the amount and cost of food consumed and milk 
produced from May 1, 1889, to October 31, 1890; the average composi- 
tion of the milk for 11 mouths (December, 1889, to November, 1890), 
and the average cost of food per quart of milk, per pound of total solids, 
and per pound of fat during the same period. 

The amount and proportion of the food compounds furnished the herds in the 
daily rations since December, 1889, remained practically constant. The green food 
and pasture during the summer months were fed in such quantities as to substitute 
the coarse materials fed during the remainder of the year. 

As noted previously, complete chemical analysis of the milk was made every other 
day. Tlie changes in the composition of the milk for short periods were not notice- 
able when equal conditions were maintained. 

The total solids in the milk of nil the breeds was lowest during the summer 
months; a gradual decrease in quality was noticed from April to June and an increase 
from September, though the actual food compounds eaten wore as uniform as possiblo 
and the period of greatest milk flow did not occur for all the animals during the 
months from Jane to September, inclusive. It would seem, therefore, that summer 
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conditions of food and weather, which aB a Title favorably influenced nylk flow, did 
bo at the expense of quality. * * * 

The analyses show also that in the month of June there was a decided change in 
the relative amounts of the casein and sugar iu the milk of all the breeds, viz*, a 
decrease in the per cent of casein, and an increase in the sugar. That this change 
in the relation of these compounds influenced the specific gravity of the milk is 
undoubted, though the exact cause of the change in compo ition of the milk in this 
month must ho determined by further study. * * * 

The Guernseys wore dry for the shortest period; the Ayrshires ami Jerseys would 
each average about l month, and the ITolstcin-Friesiaus ami Shorthorns about 2 
months per year. There are conditions of dairy farming when this point would be 
of considerable importance iu the selection of animals. 

The cost of food consumed was secured from the prices actually paid for concen- 
trated feeding stuffs and by fixing market values on produce raised ou the farm, and 
is uniform throughout for all the breeds. The pricos used were as follows : liay, $10 
per ton; wheat bran, $l7.flO; corn and oat meal, $20.40; cotton-seed meal, $25.40; 
linseed meal, $29.40; gluten meal, $22,50; oil meal, $25 ; dried brewers* grains, $10.00; 
corn stalks, $0; green fodder, $2.50; silage corn, $3.50; roots, $8 per ton ; and pasture, 
10 cents per day of 12 hours. * # * 

Tn table 5 the column containing the average yield of milk per day indicates that 
on the basis of milk production the five breeds represent three classes, the Guernseys 
and Jerseys going together as before, with an average of 8.5 quarts: the Ayrshires 
and Shorthorns, with an average of 9 quarts; and f ho Holsteins, a class by them- 
selves, with an average daily yield of 11 quarts— 23 per cent greater than tlie lirst 
and 18 per cent greater than the second. 

The average cost of the daily rations also varies considerably and in such a manner 
as to make the average cost of food per quart of milk very uniform, the lowest, l.GC 
cents, being for the Ayrshires, and the difference between the highest andjowest 
cost but one quarter of a cent. It should be said, however, that in the ease of the 
Holsteins, the cost of the ration was considerably increased by the fact that the 
amount of coarse fodder eaten by them was greater than in the other breeds and con- 
sisted largely of timothy liay, one of the most expensive foods eaten, which probably 
did not materially aid in milk production. 

It is shown in table (i that the breed giving the lowest average per cent of solids 
in the milk [Ilolsteiu-Friesians’] produces the greatest amount of milk per day, and 
that in this breed it is produced in such quantity as to yield the greatest amount of 
total solids daily. What is trne of the 1 lolsteins, however, is not true of the Ayrshires 
and Shorthorns, for in the case of those breeds the lower quality is not accompanied 
by a x>roportionate increase in yield, and the average daily solids is lowest. 

A study of table 7 develops the fact that the cost of food per pound of fat is low in 
those breeds whose milk shows a high content of fat, and high in those showing a 
low content of fat ; but that the lowest daily averages are not accompanied by the 
highest cost, and that, on the basis of cost per pound of butter, the breeds are again 
divided into throe classes, which correspond exactly to those shown when the basis 
is average daily yield of milk, viz., the Guernseys and Jerseys, the Ayrshires and 
Shorthorns, and the Ilolstem-Friesians by themselves. The cost per pound of butler 
fat, os a rule, is groatest in the breeds whose average daily yield of milk is the largest, 

Studied under the conditions which now largely rule in the sale of the distinct 
dairy prod nets, milk and butter, and which must define the present methods of com- 
parison of breeds from the commercial standpoint, the results show that all the 
breeds do not present the same points of comparison, but are divided into distinct 
classes, one milk, the other butter. In the milk class the average cost of a quart of 
milk is less than in the butter class, and in the butler class the average cost of a 
pound of butter is less thou in the milk class, 
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Hew Jersey Stations, Bulletin No. 78, January 30, 1891 (pp. 14). 

Destroy the black knot of plum and cherry.— An appeal, 
B. D. H alstkd, D. So. (illustrated).— A bulletin of information on the 
black knot ( Plowrightia morbosa) and the means for its repression, and 
an appeal to fruit growers and farmers to work for the eradication of 
this pest. 

New Jersey Stations, Special Bulletin I, April 23, 1890 (pp. 3). 

Observations on the peach for 1890, 13. D. Halsted, D. So.— 
A list of questions addressed to peach growers in New Jersey in view 
of the probability that the peach crop had been seriously damaged by 
the warm winter and cold spring of 1890. 

New Tork Cornell Station, Third Annual Report, 1890 (pp. 54). 

Report of director, I. I’. Roberts, M. Aon. (pp. 1-14, illns- 
trated). — A brief history of the station, an illustrated description of 
the proposed Agricultural Hall for the use of divisions of the College 
of Agriculture and the station, a brief account of the uuiversity farm, 
and illustrated descriptions of the farm barn and dairy-house. 

Twonty-ii v« bulletins, of eight to ton thousand copies each, and two annual reports 
have boon issued duriug the 32 mouths that the station has lieon established. A 
large amount of work, which is believed to have been of direct and immediato value 
to agriculture, but which can not lie set fortli la Imlle.l ins, has been done during the 
year. The station staff have givou many addresses at the various meetings of agri- 
culturists, have answered numerous inquiries through the press and by letter, and 
have visited several sections of tho State in order to render assistance in solving 
difficulties of a general character. 

Tho mailing list bos reached 12,000, and 0,000 persons have acknowledged tho 
receipt of the bulletins. Several hundred letters received annually from the pro- 
gressive farmers of tho State in commendation of tho work done, testify to the full 
appreciation of tho valne of the station. 

In accordance with tho law, one copy of each publication is sent to each of tho 
1,700 papers published in tho State ; this wise provision enables us to reach nearly a 
million readers monthly. 

Report of chemist, G. C. Caldwell, Pn. D. (pp. 17-21, illus- 
trated). — An illustrated description of that portion of tUe new chem- 
ical laboratory of the uuiversity which has been set apart for the use of 
the station. 

Report of botanist, A. N. Prentiss, M. S. (pp. 22 - 28 , illustrated).— 
An illustrated uccount of the laboratories, plant-houses, herbaria, 
grounds, and the equipment of the botanical division of the station. 

Report of cryptooamic botanist, W.R. Dudley, M.S. (pp. 29-34, 
illustrated). — An illustrated account of the laboratory and equipment 
for tho work on the diseases of plants, iu which this division of the 
station is especially engaged. There are brief references to the work, 
of the division, a portion of which has been reported in bulletins. 
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From investigations of the leaf blight of the quince (Entomosporium mamlatum, 
Lev.) we are enabled to say that the hibernation of the species must be chiofly by 
means of the ordinary spores, and' nob by ascospores. The former were found on the 
fallen leaves at various times during the winter, and were capable of germination 
and vigorous growth. Experiments showed that those spores directly infected the 
host when sown on plants especially cultivated for the pnrpope, and we believe, 
although the evidence is not wholly conclusive, that in nature thesonrce of infection 
in the spring is wholly from the fallen leaves of the previous year or from the soil 
upon which they have rested, and that the sporeB are probably blown in the rain or 
dust to the yonng quince leaves. The utility of complete destruction of all diseased 
leaves as fast as they appear, especially in quince nurseries, is at once obvious; aiul 
the raking up in the autumn and burning of all fallen leaves and waste fruits 
in quince orchards is advised. Spores could not be found lodged in bark or bud 
scales in close proximity to the opening bud, as we bad expected; indeed, none 
of our investigations thus far indicate a source of infection other than we have 
described. * * # 

It is clear that certain varieties are more susceptible to the attack of this parasite 
than others. As an illustration, the Angers was badly infested, hilt the Meecb, 
growing beside the former on the university grounds, was nearly free, 

f Studies on the apple-scab fungus (Fuxidadiam dendriticum), subsequent to those 
mentioned in linllotiu No. 19 of the station (See Experiment Station Record, Vol. II, 
p. 24G), indicated that] the failure of the apple crop during the last season was 
probably due primarily to a physiological disturbance (too low temperature at the 
time of the blossoming, it is thought); the young fruits which survived this first 
shock were then attacked by the apple scab and the curculio, the conditions favoring 
the activity of both. The trees were also weakened by the attack oil the foliage of 
the apple scab, and the wholesale destruction of the crop under these circumstances 
is not surprising. Careful observations will be made in the future to ascertain if the 
fungus does or does uot attack tho flowers, as work wull be continued on this disease 
during the winter and spring. # * ¥ 

A sort* of experiments on tho optimal temperature of germinating spores 1ms been 
instituted. A few species only liavo been taken up, but thus far fungi which thrive 
best in a cold, wot season are found to prefer a low germinating temperature [See 
bulletin No. 24 of the station, and Experiment Station Record, Vol. II, p. 421], 
Those thriving in a hot summer show a correspondingly high optimal temperature. 

It is not diilicnlt to see that definite information on the limits of germination of 
the spores of each of our troublesome fungous parasites might be of great service to 
owners of greenhouses an I forcing-houses. The preservation of a sped tic temper- 
ature, uot injurious to the host plant, might deprive the fungus in certain cases of 
its power of attack. 

Report of entomologist, #T. Tl. Comstock, B. S. (pp. 35-42, illus- 
trated). — An illustrated description of the insectary, an account of the 
collections in entomology belonging to the station, and brief notes on 
the work of the year. The results of experiments with insecticides for 
wire-worms will soou be published, though thus far they are chiefly 
negative. It has been determined that the most common species of 
wire-worms can not be destroyed by the use of salt in quantities not 
irynrious to crops. “ We have also demonstrated the impracticability 
of starving wire- worms in the soil by sowing either buckwheat or mus- 
tard, as has often been recommended, or even by starving them by 
clean fallow.” Observations have shown that though the wire- worm 
matures in the latter part of the summer the adult remains in its ofett in 
the ground till the following spring. > , v 
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“Inevery case where the soil iu the breeding cages was disturbed 
after the insects had, transformed the beetles pcrishod in the soil. The 
only way in which we have been able to roar active adults has been to 
leave the soil in the breeding cages undisturbed from midsummer till 
the following spring. 

“This experience clearly indicates that by fall plowing we can destroy 
the beetles in the soil, and thus prevent their maturing and depositing 
eggs the following season.” ' 

Report of agriculturist, II. 11. Wing, 13. Agr. (pp. 43, 44) 

A brief outline of the work of the year. Experiments in the breeding 
of pigs and in the breeding and feeding of poultry have been under- 
taken. 

Heport of horticulturist, L. TI. Bailey, M. 8. (pp. 45-54, illus- 
trated). — An illustrated description of the plant-houses, barn, planta- 
tions, and garden herbarium of this division of the station, with notes 
on the work in progress. The experiments in crossing and hybridiza- 
tion, the influence of electric light on the growth of plants, the effect of 
fertilizers on fruit-trees, and methods of propagating and forcing plants 
are considered of special importance. The results of some of tiiese will 
he published before long. 

Many Mettoudnry investigation* are under way, of wliieli tlio following may be 
mentioned: an experiment witli the cultivation of Iniekleberiies, both at the Btation 
and upon a piece of land in tbe eastern part of the Htate; tests of edible plants of 
foreign countries to detennino which ones give promfso in this State; tests in tbe 
automatic ventilation of greenhouses, ami several other features of greenhouse con- 
struction ; a largo experiment to determine the influence of food, chiefly concentrated 
fertilizers, upon the variation of plants; a large experiment with hardy foreign and 
domestic roses ; a systematic study of horse radish, willi particular reference to prop- 
agation ami improvement; ami at all times the study of the species ami the variation 
of plants under culture. In all our work photography is used freely as a means of 
preserving accurate records. 

Hew York Cornell Station, Bulletin Ho. 25, December, 1890 (pp. 44). 

Milk, H. Snyder, B. S. (pp. .143-151) — Method of analysis — Tim 
gravimetric ashes Ion method described by 8. M. Babcock, is used at this 
Btation. the tubes used being the fodder tubes described by (1. 0. (’aid- 
well (See New York Cornell Station Bulletin No. 12, or Experiment Sta- 
tion Record, Vol. I, p. 278). The working of the method is described. 

Comparison of the asbestos and paper methods. — Three comparisons of 
the Babcock asbestos method with the Adams method of drying the 
milk oneoils of filter paper are reported. The largest difference in solids 
was 0.11 per cent in favor of the Adams, and in fat 0.08 per cent in 
favor of the Babcock method. 

Asbestos appears to bo superior to paper. Corrections are always necessary on 
aceonpt of the etber-solnble matter in tbo paper coils. This is a variable quantity, 
ftttd when a sample of milk lias beonme acid tbe paper will give up a much larger 
quantity of extract. With skim-milk or buttermilk this frequently amounts to a 
third or a half of the total weight of fat obtained, and in case the skim-milk or butter- 
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milk is acul, whicli so fieqiionUyoet*iir«, the amount of paper extract will even equal ^ 
or exceed tlio weight ot fat pie&out. The paper method can not he used with s&titf- 
laetion or wifetj on tikirn-milk or buttermilk, while the igmtod nshebtos can be. 

Comparison of BahtoeVs centrifugal method with the gravimetric 
method .*- The results of determinations of fat by the centrifugal method, 
described by 8. M. Babcock in Wisconsin Station Bulletin No. 24 (See 
Experiment Station Record, Vol. II, p. 25(5), were compared with those 
by the gravimetric in seventeen duplicate trials. The largest difler- 
enec, 0.19 per cent of fat, occurred in a sample of watered milk which 
had been kept 24 hours. The difference did not exceed 0.13 per cent 
in any other ease. The author considers that “for the use of dairy- 
men this is the most rapid and accurate method which has yet been 
tested in this laboiatorj.” 

On the effect of a grain ration for cotes at pasture .— Tabulated analyses 
of milk already reported in connection with a feeding experiment in 
Bulletin No. 22 of the station (See Experiment Station Record, Vol. 11, 
p. 309). 

Cream raising by dilution .— Tabulated data on this subject already 
reported in Bulletin No. 20 of the station (See Experiment Station Rec- 
ord, Vol. II, p. 2S4), together with the results of tour additional trials, 

Variations in fat of null sored to < ustomers in dipping from cans.— A 
reprint of the analyses published in connection with this test in 
Bulletin No. 20 of the station (Sec Expei linenl Station Record, Vol. 
II, p. 280). 

Miscellaneous mill; analyses . — This includes the composition of the 
mixed milk from the same held in December and in August, composi- 
tion oi milk from a cow Inning udder inflammation, and analyses of 
cream. “ In tom samples of* eiertin in which the fats only were deter- 
mined, the percentages ranged from 14.10 to 28.15.” 

An A. LISES of cattle foods, W. ?. Cutter, B. S. (p. 151).— Analyses 
of corn meal, flesh meal, linseed meal, cotton seed meal, wheat middlings, 
silage, corn, corn cobs, led beets, malt sprouts, hay, clover hay, red 
clover lniy, timothy hay, and pea hulls, with reference to their value as 
feed. 

Miscellaneous analyses, IT. Snyder, B. S. (pp. 152, 153).— Analy- 
80 s are given of wood ashes, tankage, sea-grass and mud, a 2-year-old 
appte-tiee, “milk and cieam presetvaliue,” blood from asbeep, and 
evaporated appleN. One kilogram of the apples contained 0.583 gram of 
zinc, believed to have come from the pans used for evaporating. 

Hollyhock rust, W. E. Dudley, M. 8. (pp. 154, 155, illustrated).— 
A brief account of the fungus causing hollyhock rust [Pnceinia malva * 
cearuniy Mont.), and the formula for a remedy which has been found 
effective. This formula, which is taken from the Gardeners’ Chronicle 
for 1874, p. 213, is as follows : permanganate of potash (sat. sol.), 2 
tablespooufuls; water, 1 quart. Apply to the spots and all diseased 
parts with a sponge, and not a syringe or sprayer. This disease lias 
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only recently appeared in tbti United States, but is apparently spreading. 
It was observed in a number of places in New York in 1890. European 
experience shows that it is very desirable for our gardeners to make 
every effort to bring it under control. 

The EFFECT OK REMOVING- 'WIE TASSELS ON THE PROLIFICACY OF 
corn, 1. P. Roberts, M. Agr. (pp. 156-159). — A report of au experi- 
ment to test tbe theory that if the tassels are removed from corn before 
they have produced pollen the yield of grain will be increased. On a 
plat planted with Sibley’s Pride of the North corn in 48 rows of 42 hills 
each r the tassels were removed from each alternate row as soon as they 
appeared. The results are tabulated in detail lor each row and are 
summed up in the following table: 


Uuvnbor of gornl r:\ra 

Kmnlipr of pool ivirH 

Number ol iiboi t jve nun 

Total number of i ton 

Weight of nu*i chant ibl< tom 

Weight ol pool corn 
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... do .. 
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j Apf;vr\jr»lo > irtd. j Com paiu lira jioJd, 
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! TiisscIh 1 
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loft Oil. - 

reuiovt il. ; 
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1 romovutl. 

1 

1,551 j 

2. m 

10ft ! 

liU 

f»28 ! 
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100 1 
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2, 51.U i 

051 

100 

;i7 

1,715 ! 

4, 171 

100 

88 

710 t 

1,07* 

100 

152 

1110 1 

187 | 

100 

144 

d, 1K0 ’ 

4, 224 ! 

100 

101 

82 

70 

100 

00 


While for u single (rial tlio result* of this experiment, seem particularly marked 
nrnl conclusive, it yet remains to he determined whether it will pay f or n farmer to 
remove any considerable proportion of the tassels from his lorn; what proportion it 
will behest, to remove (for some evidently must be left); and whether all that it is 
advisable to remove may ho taken off at one time or not. So fur as we could estimate 
the time taken, it certainly paid us from a coinmeieial standpoint to remove all the 
tassels from one half the rows this year. Jt is also still to be determined whether 
the. removal of the tassels would ho followed with the same effect in a season and on 
a soil whore there was abundant moisture for nil the needs of tlio plant- at the time 
when the tassels were shooting and the oars forming. 

Analyses of sugar-beets, 1. P. Korbuts, M. Agr., and II. 
Snyder, B. S. (pp. 159, 160).— Analyses of 0 varieties of sugar-beets 
grown at the station in 1890 aud of 1 variety grown at two ot her places 
in Now York, show a total percent of sugar ranging from 7.93 to 11.04. 
I n this case “ the crops producing the greatest yield per acre gave beets 
containing the largest percentage of sugar.” 

Sugar-beets as stock food, J. P. Roberts, M. Agr. (pp. 160- 
162). — The 5 varieties of sugar-beets grown at the station ii) 1890 gave 
an average yield of 23.1 tons per acre, while the single variety (Long 
lied) of mangels grown in comparison with the beets yielded 31.4 tons. 
One variety (Bulteau Desprez’s Richest) of the beets, however, yielded 
35 tons per acre. Analyses of tbe beets aud mangels as given in this 
article show less water and more nitrogen-free extract in the beets than 
in the mangels. Taking the average yields as given above, the amounts 
of dry matter per acre in the two crops was about equal. PracU- 
eally, therefore, the greater difference in growing and harvesting the 
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beets was tbe important difference between the two crops iff tUis 
experiment. 

The effect on fowls of nitrogenous and carbonaceous 
RATIONS, I. P. Eoberts, M. Agr., AND J. E. Eioe, B. S. (pp. 1G2-169, 
illustrated).— On July 2, 1889, 10 Plymouth Kook hens,l year old, and 
as nearly as possible oi’ uniform size, were selected from a flock of 35, 
At the same time 10 chickens, hatched from the same hens mated with 
a Plymouth Eock cock, were similarly choscu. The chickens were 
about 6 weeks old, healthy and vigorous and of nearly the same size. 

After a preliminary feeding trial of 25 days the bens and chickens 
were each separated into two lots of 5 each and were fed 125 days. 
Lot 1 of both liens and chickens were fed a nitrogenous ration consist- 
ing of one third part wheat bran, one third part wheat shorts, one third 
part cotton-seed meal, and 2 parts skim-milk. Lot 2 were fed a 
carbonaceous ration of cracked corn and corn dough. Both lots 
were given a small aiuouut of green clover as long as it lasted, and 
afterward cabbage. The details of the experiment are given in notes 
and tables. 


Eqijh laid and gain in weight— hens. 
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i 
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L 
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1 

; 
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1 
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1 R 2 ) 

| 2.02 
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1.80 | 
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(lain in live weight— chicken ft. 






i 

Li vo weight | 

Guin. 




July 20. 

! Nov. 27. 

Pound# 

Per cent. 

Lot L NillOgCIIOUH 


| 

R 04 

37.89 


' 100.11 

Lot 11. -Cuihonuccoii* 


1 

1 

0. 00 

12.03 

3.67 

30. 40 


It will thus bo seen that while both lots of hens lost weight during the experiment, 
the loss was slightly greater with those fed nitrogenous food, hut these produced by 
far the most eggs. 

The chickens fed on nitrogenous food just about doubled in weight, while those 
fed carbonaceous food only added about one third to their weight. * * * 

At the end of the experiment little difference could be seen in the hens of the two 
groups, but the two lots of chickens were in striking contrast. While the chickens 
fed on nitrogenous food were large, plump, healthy, active, and well feathered, the 
chickens fed on a carbonaceous ration were in general much smaller, sickly, and in . 
several cases almost destitute of feathers. Two of them had perfectly bare backs 
and so ravenous were they for flesh and blood that they began eating one another. 

The eggs laid by the nitrogenous-fed hens were of small *ho, having a disagreeable 
flavor and smell, watery albumen, an especially small, dark-colored yolk, with a 
tender vitelline membrane, which turned black after being kept several Weeks, while,, 
the eggs of the carbouaceous-fod hens wore largo, of flue flavor, of natural smelt* 
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largo normal albumen, an especially large, rich, yellow yolk, with strong vitelline 
membrane, tyliicb was perfectly preserved after being kept for weeks m the same 
brine with the other eggs. 

The fowls were slaughtered November 27. Their dressed weights 
and the weights of their different parts were as follows; 


Dressed weight, internal organs, etc. 
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UreHHeil! 

I)|(*8H<hi! 
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1 
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i 
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The breaking strain of the right tibia was as follows for the liens and chickens of 
the various lots : 


A vemge. 

liens, j Chickens. 


NitM^onoitH . . 

Cai iMMjamiUN - 


48. 10 , 40. G4 

01.74 j 31.18 


Tbo difference in the composition of the flesh, as shown (he analysis of Mr. W. 
P. Cutter, is given below: 


liens : ! 

Lot I— Nitrogenous I 

Lot II —Cai’bun.uvoiiB i 

Chickens : I 

Loti - Nitrogenous 4 

IM II— Carbon ttiooim I 


Albuminoids.; Fat. 


13.81 12. f>0 

25.13 20. 7G 

52.00 5.54 

30.06 11.34 


The flesh of each group was submitted to a number of persons fur a cooking test, 
and tbo almost unanimous \erdict was that the llesli of the fowls fed a nitrogenous 
ration w as darker colored, more succulent, more tender, and better flavored, though 
on this last there was sonic difference of opinion. 

The hoboing op beans, L. H. Bailey, M. S. (pp. 170-172, illus- 
trated).— A brief account of the method pursued by the author iu forcing 
busli beaus iu the greenhouse for the winter market. 

“The essentials of a forcing bean arc compact and rapid growth, earli- 
UC88, productiveness, and long, straight, and symmetrical pods. The 
Sion Uouse answers these requirements the best of any variety which 
we have yet tried.” 

Influence of latitude upon potatoes.— A obiticism:, L. H. 
Hailey, M» S. (pp. 173-175). — Tests by tbo author iu 1889 and 1890 of 
the sprouting (in storage) and of the yields of different varieties of 
potatoes from Northern and Southern seed are cited to show the unre- 
liability of present methods of experimenting iu this liue. 

The variations In these potatoes were no doubt due much more to the stock itself— 
hew it had been grown and handled in previous years— than to any influences of 
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latitude. In oilier words, I believe that it is impossible to secure stools from different 
growers which is uniform enough to allow of comparati ve experimentation ; and this 
is as (rue in other plants as in potatoes. If this generalization is correct, wo mast 
modify many of our methods of experimentation. In order to secure a uniform stock, 
it nuiBt be grown in the same place and under the same conditions for several years, 
and this can then be distributed to various growers and alter a time returned to be 
grown again side by side for comparison. And evoa here it will be difficult to 
eliminate uncertainties. But in this line we shall now work upon our studies of the 
influence of latitude upon plants. 

NOTKS TH'ON METHODS OF IIERRAOEOT1H GRAFTING-, L. H. BAI- 
LEY, M. S. (pp. 175-177). — Brief notes arc given on experiments in 
grafting, perlbimeci by J. It. Loclmry under the supervision of the 
author. 

The experiments wore undertaken primarily for the purposo of learning the best 
methods of grafting herbs, but a secondary and more important object was tlio study 
of the reciprocal influences of stock and scion, particularly in relation to variegation 
and coloration. This second feature of the work is still under way in one form or 
another, and we hope for definite results in a few years. * * * 

Six hnndred grafts were undo in our trials last winter. It was found that the wood 
must, be somewhat hardened to secure best results. The very soft and flabby shoots 
are likely to be injured in the operation of grafting, and union does not take place 
readily. * * * Various styles of grafting were employed, of which the common 
cleft and the veneer or side graft were perhaps the most satisfactory. In most 
instances it was only necessary to bind the parts together snugly with liass or 
raffia. * * * 

[Among the experiments wore the following:] Tomatoes upon potatoes and pota- 
toes upon tomatoes grew well aud were transplanted to the open ground, Where some 
of thorn grew, flowered, and fruited until killed by frost. The tomato on potato plan to 
boro good tomatoes above and good potatoes beneath, even though no sprouts from 
tlio potato stock were allowed to grow. Peppers united with tomatoes, and tomatoes 
with peppers. ICgg-plants, tomatoes, and peppers grow upon the European husk 
tomato or nlkokcngi (Physali* alkekenyi). Peppers and egg-plants united with each 
other reciprocally. Pumpkin vines united with squash vines, encumbers with 
cucumbers, musk-melons with water-melons, and musk-melons, water-melons, and 
cucumbers with the wild encumber or balsam apple (Kchinoci/stii lobata). 

Another interesting feature of tlio work was the grafting of one fruit upon another, 
as a tomato fruit upon a tomato fruit or a cucumber upon another cucumber. This 
work is still under progress, and it promises some interesting results in a new and 
unexpected direction, reports of which may bo expected later. 

The influence of depth of transplanting upon tiik head- 
ing of cabbages, L. H. Bailey, M. S. (p. 178).— Brief notes ou an 
experiment in 1800 in the deep and shallow planting of Early Wake- 
field cabbages. 

“ Shallow planting gave better results than deep planting, both in 
the percentage of good heads and in the weight of heads. In 1889, in 
a larger experiment [with 13 varieties, reported in Bulletin Ho. IS of the 
station and Experiment Station llecord, Vol. I, p. 283|, the comparative 
results of the two methods were indifferent. We feel, therefore, that the 
common notion that deep transplanting is essential to success in cabbage 
growing is at least doubtful.” 

Peach yellows, L. H. Bailey, M. S. (pp. 478-1 80).— In this article 
attention is called to the investigations of this disease aud to its. 
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destructiveness in certain States* in order to urge the importance of 
enforcing the New York law against it 

This pa mu flo wee-pot, Ij. H. Bailey, M. S. (p. 180).— From teste 
made by the author it appears that the paper flower pot is “ a good 
thing both in which to ship plants and in which to grow rapidly grow- 
ing stock for sale.” 

Experience in crossing- cucurbits, L. H. Bailey, M. 8. (pp. ISO- 
187). —The author is engaged in au extensive investigation on the 
crossing of cucurbits. He lias already “ made fully 1,000 careful hand 
pollinations, and obtained no less than 1,000 types of pumpkins and 
squashes never recorded. The plantations of selections and crosses 
covered some eight acres this year. The experiment is only begun. 
The main results of it can not be announced until further work lias 
been done. But some of the incidental features of the research can be 
slated from time to time ” 

in this article several topics are discussed as indicated below : 

(1) Immediate effect of crowing. — “The ‘immediate effect of crossing’ 
is a term used to denote any change which may occur in the fruit the 
same year the cross is made, as a result of the influence of pollen. 
Whatever effect the pollen may have is usually shown in the offspring 
of the crossed fruit rather than immediately, the same season, iu the 
fruit itself. There are but few plants in which an immediate effect of 
crossing has been proved, and of these Indian corn is the most famil- 
iar. It is commonly said that it occurs in pumpkins and squashes 
also, but it certainly does not. There lias never been any immediate 
influence whatever iu any of our crosses, except such as was due to 
imperfect development caused by insutlicieiit or impotent pollen. In 
other words, the effects of' the cross are seen only in the offspring of 
the fruits. * * * 

“The same observation can bo made with reference to blackberries and 
raspberries. Over 250 successful hand pollinatious were made this 
year between blackberries, raspberries, ami dew berries in many combi* 
nations, and there were no immediate effects.” 

(2) Do pumpkins and squashes mix? — “ Before considering the ques- 
tion, it is necessary to divide the fruits called squashes into two groups. 
One group includes the summer and fall squashes, like the scallops, 
common crook-necks, cocoanut, Bergen, and the like; those belong to 
the same species as the field inim\>kiii(Cncurbita pepo), These squashes 
cross with the ordinary field pumpkin and with each other, although 
even here the mixing does not appear to be indiscriminate. The other 
group includes the Hubbard, Marblehead, Turbans, and so-called Mam- 
moth squashes, and pumpkins like Mammoth Chili, aud Valparaiso; 
thesie belong to a distinct species ( Oucurbita maxima ). Many careful 
pollinations have been made between these two classes of frnits, and iu 
no case have seeds been procured. Sometimes the fruit will develop 
for a time, and in two or ttree ips tanees asuupner crookneck pollinated 

v j345MTo. 
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by a turban squash has developed u u til half grown, and lias then per- 
sisted until the end of the season, but it was seedless. All our experi- 
ments show that Cueurbita pepo and 0 . maxima do not hybridize.” 

(3) lmpotency of individual pollinations . — “ In pumpkins and squashes 
the flowers are either wholly staminate or wholly pistillate, and they can 
not, therefore, pollinate themselves. But the two kinds of flowers are 
borne upon the same plant. Pollination between two flowers upon the 
same plant I have termed individual pollination, in distinction from (dose 
pollination, or pollination of the flower by itself, and from cross pollina- 
tiou, or pollination between flowers on different plants.” 

Experiments are cited from which it appeal's u that in squashes and 
pumpkins the pollen is impotent upon pistils on the same plant, and 
that trne inbreeding does not occur in them. The experiment will be 
extended to all varieties.” 

(4) lb cucumbers spoil musk- melons t — The experiments thus far made 
indicate that melons and cucumbers do not cross. 

(5) Progression of Jhwers . — A tabulated record is given of the num- 
ber and time of appearance of the staminate and pistillate flowers as 
observed daily from July 29 to September 29, 1890, on two musk-melons, 
one water melon, and one cucumber plant. The totals were as follows: 


Stamhiato flowers 
Pistillate flowers 


I Musk melon*. 

! 1 

Water 

(Juriir 

No. 1. 

No. 2. 

id pious 

hits. 


— 

— 

— 

f.7(> 

aid 

211 

807 

28 

58 

23 

54 


The figures are full of significance. They show that the staminate, or male flowers 
are more numerous in each case than the pistillate or fertile flowers, ranging from 
six to twenty-four times as many. Thc,\ show that the pistillate flowers make their 
appearance later in the season —from 0 days in the cucumber to 30 days in one of the 
musk-melons. They also show that, as a rule, the staminate flowers continue to ap- 
pear later in the fall than the pistillate. Musk- melon No. 1 was a weaker plaut than 
the others, and it began to fail by the middle of September. It is, therefore, instruc- 
tive to observe that in this plant the proportion of pistillate flowers was the smallest, 
and that they appeared later and ceased earlier than the other plants. And the 
figures illustrate the common observation that the cucumber is more precocious than 
the melons. The figures show forcibly the necessity of stalling melons early in onr 
short seasons, 

Horth Carolina Station, Bulletin No. 78 b (Meteorological Bulletins Nos. 13 
and 14), December, 1890 (pp. 86). 

Meteorological summary for North Carolina, H. B. Bat- 
tle, Pn. D,, and 0. F. Von Herrmann (pp. 3-31).— Notes on the 
weather and tabulated summaries of meteorological observations by the 
North Carolina weather service, co-operating with the United States 
Signal Service, for October and November, 1890. The bulletins are 
illustrated with maps of North Carolina shoeing the isothermal lutes 
ftud the total precipitation for different parts of the State. 
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Origin op cold waves, 0. F. Von Herrmann (pp. 32-36).— A abort 
discussion of the causes for the origin and progress of cold waves, with 
brief descriptions of attendant phenomena. N 

Oregon Station, Bulletin No. 7, October, 1890 (pp. 12). 

Comparative tests op small fruits and vegetables, G. 
Ooote.— Tabulated notes on 21 varieties of tomatoes, 21 of straw- 
berries, and 13 of peas, with brief descriptive notes on 4 varieties of 
cauliflowers. 

South Dakota Station, Third Annual Report, 1890 (pp. 23). 

lift pout OP DIRECTOR h. McLoimi, Pn. 1). (pp. 7—10). — This is 
for the year ending June 30, 189u, and includes a brief outline of the 
work of the station and a financial report. 

Department of agriculture, L. Foster, M. S. A. (pp. 11-15).— 
Uriel’ reference is made to experiments with sugar-beets, recorded in 
Bulletin No. 16 of the station (See Experiment Station Record, Vol. II, 
}>. 130), and with methods of seeding wheat, recorded iu bulletin No. 17 
(See Experiment Station Record, Vol. II, p. 132). 

Experiments with grasses and clovers have been made at the station 
for three seasons under conditions making a severe test of their ability 
to endure drought and the cold of snowless winters. Details are to be 
reported in a future bulletin of the station. Some of the results are 
stated to be as follows: 

O'* b» seeding the beat stand caoie from Bowing done early in the spring, not in 
ennmruon with grain, the gra^s being allowed to grow the whole season unmowed. 

( k <i) Of the plats with grain, that sown with winter rye proved best, the rye being 
planted iu the fall and the grass in the spring. 

(II) Twenty eight plats were sown with different varieties of grasses and clovers 
in the spring of 1888. Of these the following are all that have survived the two 
seasons with little or no loss by drought or winter-killing: tall meadow oat, wood 
fescue, Kentucky blue-grass, meadow fescue, creeping bent, red top, sheep’s fescue, 
orchard grass, Rhode Ihlaud bent, hard fescue, and timothy. Alfalfa sown one year 
earlier, lived through two winters, was mowed three times each season, the first 
excepted, and was still vigorous when plowed under at the dose of the third season. 
A large per cent of the following clovers, sown in mixture with several of the above- 
named grasses, have Jived thtough the two winters even under the test of close 
pasturing the seeuud season : common red, mammoth red, alsike, white Dutch, and 
alfalfa. 

Experiments with corn with reference to the length of the season of 
growth at the station as well as to test varieties and methods of plant- 
ing and cultivation, have given results stated as follows: 

(l) The season is sufficiently long for the complete maturity of nearly all the flints 
ami most of the small dents. 

(g) The season can not he lengthened by planting before the temperature of thq 
eoij and atmosphere are right for growth. 
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(3) Thorough preparation of the soil before planting and early cultivation before 
and immediately after the corn is up are the surest nml moat economic methods of 
clearing the lield of weeds* Frequent shallow cultivation throughout the first halt 
of the season gives the most favorable cond itions for full growth and maturity, and 
fosters the moisture in the soil for the use of the plant. 

(4) The varieties of corn that have proved best in the station tests are as follows: 
Flint#-- Landreth’s Extra Early, King Philip, Early Canada, Yellow Smut Nose, 
Chadwick, Blue Blado, Self- Husking, Pride of Dakota; Dcw^—Eovelands, Uugkson’s, 
Gold Coin, Davis’s White, and Dakota King. All the above varieties, planted at 
different intervals in May, have matured with us by the 12th day of September. 

The potato crop is already an important one in South Dakota, the 
soil being well adapted to the growth of this vegetable. Experiments 
with varieties and methods of planting and cultivation have been made 
at the station. Early planting has uniformly given the largest yield 
of merchantable potatoes. 

“The best variety of early potatoes tried by the station is the 
Vanguard; then follow in the order named Early Harvest, Early Ohio, 
and Chicago Market. For the main crop Polaris excels, but is closely 
followed by Beauty of Hebron, Hnghsou’s Rose, Thorbum, Warner’s 
Rural Blush, and Snowflake.” 

The cross-breeding of Shropshire and Merino sheep has been success- 
fully tried, the cross retaining in great measure the fleece of the Merino 
and the size, “ mutton quality,” fecuudity, and hardiness of the Shrop- 
shire. 

Department of forestry, horticulture, and botany, C. A. 
Keeper (pp. 10, 17). — A brief outline of work in these lines at the 
station. Last spring between 5 and 6 acres were added to the forest 
plantation. The varieties used were the silver maple (A cer d dsyearpum) 9 
box-elder ( Negnndo aeeroides ), white elm (lllmus amermina ;), green ash 
(Fraxinus mridis) 9 a Russian poplar ( Pop ulus certinensis), shell-bark 
hickory (Cargo alba), and bitter hickory (Carya amara). An acre and 
a half was planted to forest-tree seeds of many varieties, including sev- 
eral species of oak, walnut, butternut, hickory, elm, ash, maple, cherry, 
sycamore, bass-wood, wild plum, and others. A plat of about half an 
acre was planted with Scotch pines, and additions were made to the 
evergreen nurseries. 

Collections of the native grasses aud noxious weeds of the State are 
being made. 

Department of chemistry, J. H. Shepard, M. A. (pp. 18, 10). 

A brief statement of the analyses made during the year. 

Department of entomology, 1. H. Orcutt, M. D. (pp, 20-23).— 
A brief account of work in this department of the station, especially 
investigations on cut-worms. 
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Tennessee Station, Second Annual Report, 1889 (pp. 16). 

This includes a brief account of the history, organization, and equip* 
ment of the station; abstracts of four bulletins issued iu 1880; and 
outlines of work during 1889 in field and feeding experiments, chemis- 
try, botany, horticulture, and entomology. 

Texas Station, Second Annual Report, 1889 (pp. 117). 

Report of DIRECTOR F. A. Gulley, M. S. (pp. 0, 10).— A brief 
outline of the work of the station. 

Report of agriculturist, G. W. Curtis, M. S. A.(pp. IMG).— 
This includes brief notes on experiments with fertilizers on corn, varie- 
ties of cotton, Johnson grass, and germination tests with wheat. 

Fertilizers for corn (pp. 11-1 3). — ' This is a report of progress in an 
experiment conducted on the poorest quality of shallow upland “post- 
oak” soil, with a subsoil of stiff ami almost impervious clay. The objects 
are : “ (1) to show the comparative value of the different fertilizers used 
for corn; (2) to see how long the effect of the fertilizer will be notice- 
able ; (3) to find whether it is praol icablc, on the class of soil used in the 
test, to save labor in applying the fertilizers by putting on at one appli- 
cation as much as would ordinarily be. used in three or four successive 
applications; (4) to note the exact cost of the increase in each year’s 
crop and the gain or loss per acre in each case.” 

The fertilizers used wen* cow manure, Texas phosphate, bone meal, 
ammoniated phosphate, and cotton seed meal. The results for each of 
5 years (1885-1889) are stated in tables. 

The hone meal haw produced the largest, yield each year except, the fifth (188!)), 
when it wo« exceeded by the ammoniated phosphide. For the first 5 yearn the value 
of increased production places the fed itizors used hi the following order: bone meal, 
cow manure, Texas phosphate, ammoniated phosphate, cotton seed meal. On the 
other hand, comparing with rot ere nee to net. profit., j>y deducting the cost from the 
value of increase, we have cow manure, ammoniated phosphate, cotton-seed meal, 
Texas phosphate, hone meal. * * * 

It is a matter of considerable interest that the elite ct of each fertilizer has been 
shown in more marked degree with each succeeding year; how long it will continue 
is a question for further trial. The indications now seem to point- to a possible econ- 
omy of labor with soil of this description in making heavier applications of manure 
at longer intervals. 

Cotton , test of varieties (pp. 13, 14). — Brief notes on a test in 1889 of 
Hefley’s Gold Leaf and Cherry’s Long Staple. Both are considered 
valuable varieties and the test will be continued. 

Experiment with Johnson grass (pp. 14, 15)— This is a continuation 
of au experiment reported in the Annual Report of the station for 
1888. Its objects are “(1) to increase the stand on poor laud in order 
to make it a profitable hay crop ; and (2) to find some effective means 
of complete destruction, which shoulfi be cheap enough for practica- 
bility, The first we are certainly accomplishing by manuring the laud 
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and by taming under each year the late growth of grass the last of 
November or the first of December.” 

For the destruction of the grass “the recommendation noted in the 
Annual Report for 1888 still holds good, viz.: Tarn over the grass field in 
midsummer, leaviug the root stocks exposed, dry, to theeun. We have 
found that this kills on our land about 50 to 60 per cent. Next, as soon 
as the scattering bandies appear after the first treatment, tarn the soil 
over again without harrowing. We have found this kills 15 to 25 per 
ceut more. In other words, the staud can be destroyed on land of the 
character used in the test, by two or perhaps three plowings, beginning 
in midsummer.” The straggliug bunches which remain may be destroyed 
with salt or chloride of lime. These, however, destroy other vegetation 
and “ may cause bare spots for a series of years.” 

Germination tests with wheat (pp. 15, 10). — A brief note on a field test 
of damaged wheat sent by the Minnesota Station, in order that the test 
might be made before the time for the spring sowing in Minnesota. 

Report of horticulturist, T. L. Drunk, B. S. (pp. 17-53 ).— a 
reprint of Bulletin No. 8 of the station (See Experiment Station Rec- 
ord, Vol. I, p. 319). 

Report of veterinarian, M. Francis, I). V. M. (pp. 55-60)— 
A brief account of the Southern cattle-plague and its treatment, with 
notes on joint experiments by the Texas and Missouri Stations. 

Cotton root rot, L. H. Pammel, B. A or. (pp. 61-92, illustrated)— 
A reprint of Bulletin No. 7 of the station (See Experiment Station 
Record, Vol. 1, p. 318). 

Report of chemist, H. H. Harrington, M. S. (pp. 93-105) Tins 

includes a record of analyses of soils and alkali incrustations and waters 
of the Rio Grande Valley, waters and soils from other parte of Texas, 
iron ores, coal, manure from cattle fed on cotton seed hulls and meal, 
the melting point and volatile acids of butter from cows fed on cotton- 
seed hulls and meal, silage, and sugar bagasse. 

Feeding experiment, F. A. Gulley, M. S. (pp. 107-114)— A 
summary of Bulletin No. 6 of the station (See Experiment Station Rec- 
ord, Vol. 1, p. 152). 

Report of meteorologist, D. Adrianos (p. 115).— A monthly 
summary of observations made during 1889. 

Utah Station, First Annual Report, 1890 (pp. 13). 

History of the organization of the station (pp. 5-10)— 
This includes the text of the act of Oougress of March 2, 1887; extracts 
from the Territorial law establishing the station ; and brief statements 
regarding the organization and progress of the station. 

Report of director, J. W. Sanborn, B. S. (pp. 10-13)— Brief 
statements regarding the farm, buildings, experimental work, and first 
two bulletins of tlie station. 
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Utah Station, Bulletin Ho, 3, January, 1881 (pp. 8). 

Experiments with garden vegetables, 13. 8. IticrDrAN, B. S.— 
Brief notes on 14 varieties of peas, 10 of radishes, 2 of lettuce, 7 of cab- 
bngen, (5 of cauliflowers, 3 of beets, 4 of sweet-eorn, 2 of asparagus, 4 
of squashes, 4 of cucumbers, 7 of water melons, and 5 of 'musk melons. 

Utah Station, Bulletin Ho. 4, January, 1881 (pp. 21). 

Dynamometer tests with wagons, J. W. Hanhorn, B. 8.— Ac- 
counts are given of tests with reference to the draft of wagons as 
affected by the distribution of the load, the height of the wheel, the 
length of hitch, loose vh . tight burrs, lubricants, style of construction 
of the wagon, different kinds of roads, and different grades. The fol- 
lowing summary is taken from the bulletin : 

(!) When the load was placed over the hind wheels it drew 10 per cent easier than 
v hen it was placed over the front wheels, 

('■J) The bind wheels drew 23.3 per cent easier over an obstacle 3 inches high than 
the front wheels. This was when attachment, of the force was directly applied to 
each set of wheels. 

(it) The hind wheels when drawn ovei an nksf.irh* by the usual hitch drew only 1.2 
per cent easier than the fore wheels. 

(4) When the ends of the wagon were reversed and the draft was applied directly 
to the hind wheels it drew nearly f> per cent easier. 

(. r >) The incline of the reach towards the front wheels, as now put in, causes the 
wagon to draw harder than it should. 

(t») Lowering the reach or tin* point of application of force on the hind wheels 
materially decreases the draft ; therefoie the reach should run horizontally or on an 
upward incline from the rear to the front wheels. 

(7) Higher front wheels will reduce draff. 

(8) The change of the angle of draft as applied from the end of the pole, varied the 
draft very markedly and the relation of the draft of the front to the rear wheels. 

(9) A long hitch or such a hitch as oceuis when load horses are used, increases 
draft on account of the angle of the hitch. 

(10) Loose burrs with one half or more inches play lessen the draft of the load by 

4. f> per cent. 

(11) Little difference was found between the draft of three wagons. 

(12) Draft varied with the varieties of grease used, from nothing to 17 per cent— 
lard proving the best or practically the same as a manufactured a\b* grease and but 
a little better than cylinder oil. 

(13) The draft of varying roads and condition of roads varied vorv markedly, 

being between fbe best and the poorest classes of local roads nearly 300 per cent in 
difference. In this trial neither the best nor the poorest roads were available— only 
Bneh as are found in country towns. * * * 

(14) There is a decided opportunity for improvement of oar wagons. 

Vermont Station, Bulletin Ho. 22, October, 1890 (pp. 8). 

Tests ov dairy cows ; home vs, path grounds, j. L. Hills, B. 

5. (pp. 75-82). — This is an account of tests made of the milk of six 
cows exhibited at the Champlain Valley Association Fair, at Burlington, 
in 1890. 



For the purpose of studying “ the effect of the disturbing influence 
of a change from quiet pasture to crowded fair grounds upon the animal 
system, as shown by the milk pail,” the milk given by each cow in one 
day previous to her removal to the fair grounds, and in 24 hours while 
at the fair, was weighed and analyzed (gravimetrically). The results 
are as follows : 

Total yields of milk and milk constituent!*. 



Milk 
y relil. 

Total 

solids. 

Fat, 

Casein. 

Milk, 
su^ftr. 
and ash. 

No. 1, Ayrshire: 

At homo, September 2 

At fair, September 4 

Pouutls 
20. 50 
til. 00 

Ounces 
til 70 
78.21 

Ounces. 
l‘». 18 
33.10 

Ounces. 
18. 40 
17,23 

Ounce g, 
24.12 
27.88 

More ( f ) or less (— ) than at fair 

No. 2, Jersey: 

—4.50 

— 1C. 51 

—13.92 

-t 1. 17 

-3.70 

At. Iio rue, September 2 

2:t oo 

52. Oil 

18 41 

13.14 

21.03 

At. fair, September 4 

24.44 | 

r»S 34 

21.99 

14.17 

22. 19 

More ( \ ) or less (-— ) (ban at. fair 

No. 2, .Jersey: 

— i. :ts | 
i 

5 74 

—3. 57 

—1.03 

—1.14 

At. borne, Sep tern lie i 2 

28.75 

(JO 04 

19. 03 

14.81 

26.50 

At. fair, September 1 

23.13 

5o m 

10.28 

11.97 

22.31 

More t-f) or l« ss ( ■) than nl fair 

No 4, Jersey. 

~ ” 02 

| 10.38 

4 3. 35 

f-2 84 

~"+i7o 

At borne, September 2 

32.75 

07. on 

21 41 

14.10 

30.16 

At. fair, September 4 

33.07 

02 48 | 

19.32 

14.02 

29. 14 

More ( + ) or less (— ) than at fair 

— 0 32 

+ 5. 18 

-| 4 09 

~mu5T 

4 1. 02 

No. H, Ayrshire: 







20 31 

43. 37 

14.07 

in. 13 

19. 17 

At fair, September 4 j 

17 07 ; 

37 54 

18. 75 

8. 23 

15. 55 

More (+) 01 ‘ lens ( ) than at fair 1 

No. 6, Holstein 1 

■i 3 24 

I 

«T 

j HO 32 

+ 1.90 

4 3.02 

At home, September 2 j 

18.04 

38.01 j 

1 11.95 

0.03 

17.03 

At fair, Septemhm 4 j 

18 0.1 

37.31 j 

12. n> 

8. 75 

10.37 

More ( 4 ) or less (— ) than at fair j 

-t o.tn j 

0. 70 j 

— 0 21 

+0. 28 

+0.66 


The sudden increase [in the rasp of No. 1] from 19.2 to Td.l ounces hotter fat in 24 
hours on removal from homo to strange ami disquieting surroundings was most 
unexpected* but is fully authenticated. * * « 

Tofliunnuiri/.o tlie results obtained, the effects of worry and confusion on the system 
of cows as shown in the milk How, appear conflicting, depending upon individuality. 
Some cows produced more at home amid tlieir usual surroundings, while some 
seemed stimulated by excitement, and nervousness, and made a better showing at 
the fair grounds than they did at home. The data at hand seem to indicate that 
the tendency of nervous excitement is to lessen quantity of milk ingredients, and to 
variously ©fleet quality according to the individuality of the animal, the fat being the 
most variable ingredient. In the light of Hiicb results it may he well to consider 
whether the true ‘‘batter test” of scow should he made under the circumstances 
attending a great fair, or at home among natural surroundings and away from 
unnatural excitements. ^ 

lu addition to the above data, the amount and composition of the milk 
given during 24 hours at the fair grounds, data relative to skimming and 
churning, and the score of points are given for 3 of the cows which wero 
competing for prizes. 



Virginia Station, Annual Report, 1890 (pp. 15). 

This is for the year ending June 30, 1890, and contains the reports of 
the director, treasurer, botanist and entomologist, chemist, and agricul- 
turist. These reports include brief outlines of the work pursued at the 
station. 

West Virginia Station, Bulletins Bos. 8, 9, and 10, Jane, July, and August, 
1890 (pp. 20, 8, and 6). 

Summary of meteorological observations and reports of 

CORRESPONDENTS ON TUB CONDITION OF AGRICULTURE IN THE 

State, J. A. Myers, Ph. D. (pp. 2‘J0-2oS). — Reports of correspond- 
ents in different parts of the Slate on tiie weather, crops, live stock, 
etc., for April, May, June, July and August, 1890. There are also sum- 
maries of the meteorological observations at the station from October 
10, 1888, to June 1, 1889; from March 1 to June 30, 1890; and for the 
months of July and August, 1800. 

West Virginia Station, Special Bulletin (pp. 48). 

Potash and paying crops (illustrated).— A reprint of a compila- 
tion prepared by the German Kali Works. 



ABSTRACTS OP PUBLICATIONS OF THE UNITED STATES DEPARTMENT OP 

AGRICULTURE. 


DIVISION OF STATISTICS. 

Report No. 81 (new series), January and February, 1891 (pp. 
JG). — This includes articles on the number and value of farm animals in 
the United Slates; cotton returns for February, 1891; the canning 
industry in 1890; the Angora goat in California; new railroad construc- 
tion in 1890 ; Europeau crop report for February, 1891 ; notes on foreign 
agriculture; and transportation rates for January and February, 1891. 

The number of horses on farms, as reported, is 14,006,760. Average price of all ages, 
$07, a decline from last year of $1.84. 

The number of mules is ‘2, *296,56*2, having an average value of $77.88, a decline from 
last year of 67 cents. 

The number of milch cows is 10,019,591, an increase of 06,708 from lasl year. 
The average value per head is $*21 .6*2, which is less by 52 cents than last years 
average. There is a tendency to increase of dairying in the South, especially in the 
mountain region, which offers inducements of cheap lands and abundant grasses. 

Other cattle aggregate 50,875,648, including those on ranches. The highest valno 
is $28.64 in Connecticut; the lowest $8.40 in Arkansas. In Texas the average value 
is $8.89, 

The estimated number of sheep is $45,491,15G; the average value, $*2.51, or an 
increase of *24 cents, or more than 10 per cent. All other kinds of farm animals have 
dediued slightly in price., A tendency toiucreaseof numbers is seen in most of the 
States, though the heavy losses from the severe winter of last year on the Pacific slope 
have decreased the aggregate. 

The aggregate number of swine is 50,6*25,106, showing a docliue of nearly 2 per 
cent. The average value is $4.15, a decrease of 57 cents per head. 'The scarcity of 
com caused a slaughter of stock liogs in poor condition, tending to glut the market 
and reduce the price temporarily. 

BUREAU OF ANIMAL INDUSTRY. 

Special report on the diseases of the horse, 1890 (pp. 556, 
illustrated). — This was prepared under the direction of Dr. D. E. Salmon, 
Chief of the Bureau, by a number §f the most eminent members of the 
veterinary profession in the United States, and is intended to be a safe 
and scientific guide to farmers in the treatment of their horses. While 
the different topics have been treated in a more or less popular style, 
the volume contains valuable contributions to existing knowledge, and 
613 
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will doubtless be of great service to professional veterinarians as well 
as to farmers. The report is illustrated with 44 plates, 11 of which are 
colored. 

The general topics treated in the separate articles are as follows : 
Methods of administering medicines, 0. B. Michener, V. S. ; Diseases 
of the digestive organs, 0. B. Michener, V. 8. ; Diseases of the urinary 
organs, James Law, F. R. 0. V. S. ; Diseases of the respiratory organs, 
W. JJ. Harbaugh, V. S. ; Diseases of the generative organs, James Law, 
F. R. 0. V. 8. ; Diseases of the nervous system, M. R. Trumbower, Y. 
8.; Diseases of the heart anil blood vessels, M. R, Trumbower, V. 8.; 
Diseases of the eye, James Law, F. R. 0. V. 8.; Lameness, A. Liautard, 
M. D., V. 8.; Diseases of the fetlock, ankle, and foot, A. A. Holcombe, 
D. V. S.; Diseases of the skin, James Law, F. R. 0. V. 8.; Wouuds 
and their treatment, ('. B. Michener, V. 8. ; General diseases, Rush 
Shippen Huidekoper, M. I)., Vet.; Shoeing, William Dickson, V. 8. 



CENTRAL EXPERIMENTAL FARM OF CANADA. 


Bulletin Vo. 8, January, 1891 (pp. 11). 

Results of eakly and latf. seeding of barley, oats, and 
spring wheat, William Saundkrs. — During the season of 1890, .'Ml 
tenth-acre plats of light, sandy loam “ were devoted to a test of the rel- 
ative advantages of early, medium, and late sowing of barley, oats, 
and spring wheat, two varieties of each grain being sown ’’ on six differ- 
ent dates from April 132 to May 28, at intervals of one week. The varie- 
ties selected were, harley — 1’rizo Prolific and Danish Chevalier (both 
two rowed sorts) ; oats — Prize Cluster and Early Race Horse $ sjmay 
wheat — Red Fife and Ladoga. At the fiist sowing, however, Anglo- 
Canadian wheat was used instead of Early Race Horse oats. The 
results, as stated in a table, uniformly and slrongly favored the early 
seeding. The bulletin also contains tabulated notes on the growth of 
the several vaiieties and the extent to which they suffered from rust. 


Bulletin No 9, February, 1891 (pp. 84). 

Results of the growth of two rowed barley from seed im- 
ported by the Government of Canada, Wili.tam Saunders.— 
In the spring of 1890, 10,000 bushels of Prize Prolific barley, a two- 
row'cd variety, which had been tested with good results in Cauada, 
wore imported by the Canadian Government. More than half of this 
amount was sold to 2,600 Canadian farmers. Of these, 1,052 have sent 
in reports of the crop produced and samples of the grain, os follows. 


Hamits of tots of lico-rowed barhy (Prise Prolific) imporUd by Hit (lorcrtmcntof Canada 

for md. 


Ontario «... 

Quebec 

Bova Scotia 

Sew Brunswick 

Prinoe Edward Island. 

Manitoba 

Morthweal Territories. 
British Columbia 


N umbei 
of It 1101 ts, 

Yield 

per 

Total \ ii'bl 
It out 

w a&r 

samples. 

acre. 

112 pound* 

a* received. 


Bushel*. 

Bushels 

Pounds , 

872 

48 

n 

n 

81 

18 

28 

sit 

284 

24* 

8f 

11 

2 «i 

274 

48* 

82 

89 

4 8* 

48 

22 

1 

f4 

32* 

3 


Weight per 
bushel niter 
cleaning. 


Pounds. 

81 

48 

m 

40 


a 


88 


621 


Out of the 87$ reports received from Ontario, 337 report a yield of the crop after 
roots, and the average of these is $7} bushels per acre; and the samples sent weighed 
as they were received 504 pounds per bushel [and after cleaning 514 pounds por 
bushel]* * * * 

The results of those grown after other crops, given in 535 reports, are as follows: 
yield, 244 bushels per acre; weight, as received, GOJ pounds; after cleaning, 514 
pounds. The average of the barley crop of Ontario for 1890, as given by the Bureau 
of Statistics, is 22.2 bushels per aero, and this is based on the returns from 1,015 cor- 
respondents. On comparing the yield of two-rowed barley with this estimate, the 
barley grown after roots shows an average gain of 5} bushels per acre, and that 
grown after other crops of over 2 bushels; or, taking the average of tho whole, the 
yield is 25} bushels, or a gain of 3.3 bushels. Such a gain per acre on the barley 
acreage of Ontario for 1890 would gtydd $1,157,187 to the income of the farming com- 
munity of the province and still better results might be looked for with early sowing. 

A table gives the average acreage in barley, yield per acre, and the 
total yields for 8 years (1882-89) in each comity of Ontario; The totals 
for the province are: acreage, 772,245; yield per acre in bushels, 26.2; 
total yield in bushels, 20,218,930. “Last year (1890) the acreage fell 
off to 701,326 acres, and the yield was 4 bushels less than the average of 
the previous 8 years, which brought the total yield down to 15,600, I69. w 

Summaries are given of the reports received in 1890 from 320 farmers 
in Ontario on the tests of the imported seed of the two-rowed barley. 

This list might have been greatly increased with similar testimony equally good, 
but enough has been given to show that, there is not much fault to b© found with 
the barley. A proportion of the reports are less favorable than sonio of those which 
have been given, but in most instances these may be attributed to a very wet sea- 
son, lack of drainage, or want of care in the preparation of the land. Many think 
that the straw is a little weak, but a very wet season does not, afford a good oppor- 
tunity for correct judgment on this point. There in no doubt that two-rowed barley 
takes a longer time to mature than the six-rowed, and that it should be sown 
early. * * * 

It hag been stated that the two-rowed barle,\ grown in this country deteriorates 
so rapidly as to become deficient in vitality. To test the validity of this statement 
the germinating power of 685 samples of last year's growth in Ontario has been de- 
termined, and the average is 94} per cent. ; 29 samples from Quebec averaged 92 per 
cent. ; 17 frotnKOw Brunswick, 87} per cent. ; 7 from Prince Edward Island, 96} per 
cent. ; 27 from Manitoba, 88 per cent. ; and 13 from the Northwest Territories, 88$ 
per cent., making a total of 778 samples tested. 

Sam plea of the barley grown iu 1890 have been sent to England “ to 
have its market value determined, also its quality for maltiug and 
brewing.” A brewery test is also to be made In Canada. 

The importance of early seeding and thorough preparation of the 
soil before sowing is urged, as well as the desirability gf fhpypngbly 
cleaning the grain before it is pat on the market, 



ABSTRACTS OF REPORTS OF EUROPEAN INVESTIGATIONS. 


Official methods of analysis adopted by the Association of Agricultural 

Experiment Stations in the German Empire,* September 18 and 19, 

1890 ( Landic . V crunch*' Sta tionen, 38, pp. 281-313). 

ARTIFICIAL FERTILIZERS. 

Preparation of the sample . — The sample is to be screened and well 
mixed; in the case of moist materials the screening may be omitted. 
As soon as received the sample is to be weighed and divided into two 
parts, one to be used for analysis and the other to be preserved in a 
tight jar in a cool place for three months. In crude phosphate and 
bone-black the moisture is to be determined at 105-110° 0. ; and in 
samples which may lose ammonia during drying, the ammonia is also 
to be determined. Where an analysis is to be controlled by another 
chemist, the sample, at least 250-500 grams, is to be sent in a tightly 
closed jar, accompanied by a statement of its weight. With sub- 
stances liable to lose water by grinding the moisture is to be deter- 
mined in both the coarse and the ground material, and the results of 
analysis calculated for the moisture of the ungrouud (original) material. 

Fertilizers containing phosphoric acid . — The solution of the soluble 
phosphoric acid is to be made by shaking 20 grams of superphosphate 
in a liter flask with S00 c. e. water during 30 minutes, filling with w r ater 
to the liter mark, and filtering. The use of a shaking machine making 
one hundred and fifty revolutions per minute is recommended. (This 
regulation goes into effect January 1, 1891.) The solution containing 
double superphosphate is to be heated with nitric acid (10 c, e. cone. 
HN0 3 , sp. gr. 1.4, to 25 c. c. of the superphosphate solution) to change 
any pyrophosphoric to tribasic acid. In control analyses the molyb- 
date method is to be employed. In estimating iron and alumina in raw 
phosphates the Glaser method is recommended. According to this 
method 5 grams of phosphate are dissolved in 25 c. c. nitric acid of 1.2 
specific gravity and 12.5 c. c. hydrochloric acid of 1.12 specific gravity, 
the solution made to 500 c. c., filtered, and to 100 c. e. of the filtrate 
1 gram of substance) in a 250 c, c. flask, 25 c. c. sulphuric. acid of 
1.84 specific gravity added. After standing about 5 minutes, the con- 
tents of the flask are shaken, 100 c. c. of 95 per cent alcohol added, 


'See Experimeufc Station Record, Yob X, y. 176 , 
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the flask cooled, filled to the quarter-liter mark with alcohol, and the 
solution shaken, in which operation concentration takes place. The 
flask is again filled to the mark with alcohol, the solution shaken, and 
filtered alter half an hour. One hundred c. c. of the filtrate (= 0.4 
grains substance) are heated in a platiuum dish until the alcohol is 
evaporated, and the alcoliol-frce solution heated to boiling in a beaker 
with 50 c. c. water. Ammonia is added until the solution is alkaline 
(but not during boiling), the excess of ammonia driveu off by beat, the 
solution cooled and filtered, the filter washed with warm water, and 
the remaining phosphates of iron and alumina ignited and weighed. 
Half of the weight is assumed to lx* PcjOj+AljO.,. The operation 
requires 1J to 2 hours. 

For determining the fineness of Thomas slag, 50 grams of slag are to 
be shaken in a sieve not less than 20 cm. in diameter, made of wire 
cloth, No. 100, Amandus Kalil, Hamburg. 

The loss by heatiug 10 grams of superphosphate for 3 hours at 100° 
C. is taken us representing moisture. 

in estimating the total phosphoric acid in bone meal, fisli guano, 
animal fertilizers, crude phosphates, and superphosphates, 5 grams of 
the sample are to be dissolved in 50 e. c. aqua regia composed of 3 parts 
HOI sp. gr. 1.12 and 1 part UNO, sp. gr. 1.25, or heated for one half 
hour witli 20 e. c. UNO, sp. gr. 1.42 and 50 c. e. IIjSO, sp. gr. 1.8. 

Fertilizer x containing nitrogen . — The nitiogen in blood, ground meat, 
and similar organic materials imij be determined according to the 
Kjcldahl, or the soda-lime method. For determining the nitrogen as 
nitrate in mixtures, the method of Sclilosing, Grand can, or Lunge 
may be used, and the total nitrogen determined according to the Kjel- 
dahl-Jodlbatier method or a similar one. This latter method is to l>e 
used iu case of Peruvian guano. With saltpeter a direct method is to 
be used. The total nitrogen in commercial ammonia salts is to be esti- 
mated by distilling with sodium lml rate solution. 

* 

ANALYSIS OF FEEDING STUFFS. 

Fat.— -Ether, free from alcohol and water, is to be used in fat deter- 
minations; the extraction is to be complete, aud the weighed ether 
extract must be soluble without resid ue iu water-free ether. 1 1 is recom- 
mended to make studies of the amount of free acids in the ether extract 
as obtained by hot aud cold extraction. For this the acids are to be 
dissolved in alcohol, the solution neutralized with normal soda solu- 
tion as given by Freseuius, using phouolphtbaleiu aB indicator, aud the 
results calculated for oleic acid (1 c. c. tenth-normal soda solutions: 
0.0282 grams oleic acid). A study of the vulqe of the iodine uuinber iu 
fodder analysis is also recommended. 

The relative money values for protein, fat, aud carbohydrates were 
fixed for the present at 3 : 2 ; 1. 
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To secure a better kuowledge of the individual constituents of the 
more important commercial feeding stuffs, otic, two, or three separate 
articles have been assigued to each of a large number of specialists for 
thorough investigation. Investigations of the constituents of over fifty 
of the more important by-piodncts in the manufacture of floor, starch, 
sugar, beer, liquors, and volatile and fatty oils used for feeding are 
thus provided lor. 

The desirability of guarantees of composition in the sale of feeding 
Btuits was discussed, and steps were takeu toward promoting it. 

The adulteration of tending stuffs and the injurious effects arising 
from the same were discussed, and the importance of veteriuary assist- 
ance was urged. 

SOU, ANALYSIS. 

Ntniiplintj . — In behalf of the committee of the association on this sub- 
ject, which bad met in August, 1890, Professor v. Wolff, of Hobenhcim, 
presented a report, on the basis of which the following recommenda- 
tions were adopted : A soil is to be sampled by taking, accenting 
to the size of the field, 8, 5, !», 12, or more samples in different 
places at like distances from one another. These samples are each 
to represent a vertical section of the soil 1o the depth to which it is 
plowed, or, for examination of the subsoil, to a depth of CO to 00 cm. 
(24 to 35 inches). The different samples are to be examined sepa- 
rately, or, in ease it is only required to know the average of the whole 
field, they are mixed thoroughly and an average sample examined. 

Mechanical anali/xis .— The sieves recommended are as follows: (1) 
Gauze sieve No. 10, Erhardt & Metzger, Darmstadt; meshes, 0.00 mm. 
square or 0.11 mm. diagonally. (2) Brass-wire sieve No. 100, Kalil, 
IlauiUnrg; meshes, 0.11-0.17 nun. square, or 0.15-0.50 mm. diagonally. 
(3) Brass-wire sieve No. 50, Kalil, Hamburg ; meshes, 0.35-0.30 mm. 
square or 0.45-0.50 mm. diagonally. (4) Punctured brass sieves with 
holes 1.2 and 3 mm. in diameter. Eire hundred grams of soil are to 
be mixed in a porcelain dish with about 1 liter of water, and heated ou 
a water bath, with frequent stirring, for about 2 hours or until the 
sa m ] tie is thoroughly macerated. The sample is then mechanically 
analyzed by washing through the different sieves placed under water, 
using a brush for stirring the soil in the sieve. The amount left on 
each sieve is dried aud weighed. The amount passing sieve 1, dust 
and clay, may be further analyzed by the Waguer modification of the 
Kiihn separating cylinders, obtainable from Erhardt & Metzger, Darm- 
stadt. 

Chemical analt/six . — That part of the untreated sample which passes 
the 3-mm. sieve (dry screening) is taken for chemical analysis. The 
miueralogical character of the coarser particles is to be determined 
as far as possible. The determinations ordinarily required are those 
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of water, loss by ignition, nitrogen, humus, and tb© constituents of the 
extract prepared by (a) digesting one weight part of soil and two volume 
parts of 25 per ceut HOI (taking account of tlio OaC0 3 in the soil) at 
ordinary temperature for 48 hours with frequent stirring, or (5) digest* 
ing one weight part of soil and two volume parts of 10 per ceut HOI 
(taking account of the OaOO, in the soil) on a water bath for 3 hours, 
with frequent stirring. All results are to he calculated for water-free 
soil. In estimating the loss by igniting, the soil is dried at 140° G, 
ignited, moistened with (NH,) a G0 3 , ami gently ignited again. This 
method is not allowable with moor soil or soil very rich in hnmus. The 
humus is determined according to the method of IJr. Loges ( Landw , 
WrsHohn-SlaUoncn, 28, p. 229), by evaporating the soil with phosphoric 
acid to remove the carbonates, and then igniting with copper oxide.* 

The proper rates for fees for analyses made by the stations were also 
discussed, and the commission on this subject was directed to inquire 
into the actual cost of making the analyses, as a basis for establishing 
a minimum tariff. 

in view of the need, which is coming to be strongly felt by the sta- 
tions, of assistants better educated in applied chemistry, a commission 
was appointed to consider this matter and to confer with the proper 
authorities regarding it. 

Studies in artificial digestion of albuminoids, A. Stntzer (Landw. Ver - 
mwhu-Malionm, 38, pp- 257-279). 

The action of certain organic ncidu in the digestion of albuminoids .— It 
is a familiar fact that lactic, butyric, acetic, malic, tartaric, and citric 
acids occur in the stomach, Iming either formed there during the diges- 
tive process or introduced with the food consumed. Without doubt 
these organic acids play an important part in digestion, and the object 
of the author was to find out whether they are capable of taking the 
place of hydrochloric acid in the digestion of albuminoids, and if so, 
to wffht extent. As a matter of theoretical interest the action of formic 
aud propionic acids was also studied. The amount of albuminoid nitro- 
geu dissolved by 50 c. c. of pepsin solution, only slightly acid, from 
cotton-seed meal containing 100 mg. of nitrogen in the form of digesti- 
ble albuminoids, was taken as the basis for the comparison. On this 
basis studies were made of the increased auiouut of nitrogen dissolved 
by the same quantity of pepsin solution when there was added to it 
(a) HC1 sufficient to give the total solution a normal content of 0.05, 
0.1, or 0.2 per cent HOI; and (b) organic acids equivalent (by titratiou 
with baryta water, usiug phenol ph thalein) to the HOI added. The 50 
c. c. of pepsiu solution contained 0.05 grams, or 0.01 per cent of HOI 
(it being impossible to prepare the solution without this acid), and 25.685 
grams of nitrogen. The acids used were fouud to be free from nitrogen. 

•See Fremitus Quantitive Analysis, Otli (German) Edition, p, (575. 

23455 — No. 9 5 
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1.5323 grams of finely ground cotton-seed meal containing 100 tng, 
of nitrogen soluble in pepsin solution nnd 3.03 mg. of nitrogen 
in form of amides were taken for each trial. The digestive solution 
was in each case allowed to act on the meal at 40° 0. during 30 min* 
ntcs. From the total nitrogen dissolved was subtracted the sum of the 
nitrogen in the pepsin solution used,' the amide nitrogen in the cotton- 
seed meal, and the amount of nitrogen fouud by test to be dissolved by 
the pepsin solution without the addition of the acid. The excess of 
nitrogen dissolved was assumed to be due to the action of the acid in 
each case, and was taken as the relative measure of that action. The 
relative action due to added acids, when the amount added wasequiv- 
alent to 0.1 per cent HOI, was calculated from the separate trials to bo 
as follows : 


Hydrochloric acid . . 

Formic acid 

Acetic acid 

Propionic acid 

Butyric acid 



Lactic acid fW 

Malic acid IM 

Tartaric acid Ill 

Citric acid 27 


According to these figures lactic, malic, tartaric, citric, and formic 
acids possess a high value in the digestion of albuminoids. The 
figures for acetic acid were surprisingly low and those for formic acid 
unexpectedly high. 

The action of common salt in digestion. — It is known that in the diges- 
tive process common salt (NaCl) causes a liberal secretion of gastric 
juice, accelerates the diffusion of the liquids, and in this way aids diges- 
tion. These experiments were made to determine whether acid pepsin 
solution containing salt would dissolve a larger amount of albuminoids 
than a like quantity of pepsin without salt, and if this proved to l>e the 
case, whether the salt had a specific action on the pepsin, or on the 
HOI, or on both. Tests were made of the amount of nitrogen dissolved 
from 1.5323 grams of finely ground cotton-seed meal (containing 100 
mg. pepsin-soluble nitrogen) in 30 minutes at 40° C., by each of the 
following agents : 


(I) Water. 

(8) Water -f NaOl, throe different solutions (0.8ft. 0,5, and 1 per cent NaCl). 

(3) WatcT -f- HC1, three different solutions (0.05, 0.1, and 0.2 per cent IfCl). 

(4) Water -f NaCl -f HC1, nine different solutions (NaCl 0.25, 0.5, and 1 per cent, with 

HC1 0.05, 0.1, and 0.2 per cent). 

(5) Acid popBiu solution, 50 c. c., + HC1, three different solutions (0.05, 0.1, and 0.2 

HC1). 

(6) Acid pepsin solution, 50 c. c., -f- NaCl + HC1, nine different solutions (NaCl 0.25, 

0.5, and 1 per cent, with HC1, 0.05, 0.1, and 0.2 per eeni). 

This plan of experiment showed the specific action of salt and hydro- 
chloric acid, each alone ; of hydrochloric acid and pepsin together, of 
each in connection with NaOl ; and of the three combined. ; In estimating 
the action, allowance was made for the nitrogen in the pepsin and in 
amides, as already described. 
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The conclusions from the experiments were as follows ; 

(1) Common salt alone dissolves the albuminoids of cotton-seed meal 
to a very small extent only. Cotton-seed meal was therefore a favora- 
ble material for the investigation. 

(2) The amount of nitrogen dissolved by 0.03 per cent hydrochloric 
acid is greatly increased by the addition of NaCI. Thus, the addition 
of 0.25 per cent KaCl to the 0.05 per cent HOI solution increased the 
relative amount dissolved from 7 to 41. With 0.1 per cent HC1 the 
increase from the addition of minute quantities of NaCI was small, and 
with the addition of 1 per cent NaCI the solvent action was diminished. 
With 0.2 per cent HOI, small quantities of NaCI increased the action 
of the acid (iucrease from 53 to 71, with 0.25 per cent NaCI), but 1 per 
cent Nad diminished the action of the acid. In other words, in HOI 
(without pepsin) the larger the amount of salt added the smaller was the 
increase in the amount of nitrogen dissolved, and when more than 1 per 
cout NaCI was added the amount dissolved was less than by 0.1 per 
cent 11C) solution alone. 

(3) With pepsin the case is very different. More albuminoids were 
dissolved by acid pepsin with 1 per cent of NaCI than by that contain- 
ing 0.25 or 0.5 per cent NaCI. 

(1) NaCI increases the solvent action of the acid pepsin solution, 
more albuminoids having been dissolved in every case with than with- 
out it. The action was the most favorable when in addition to the salt 
0.05 or 0.1 per ceut IIC1 was present, and the most unfavorable when 
0.2 per cent IlOI was present. The author believes that these experi- 
ments indicate anew the high valuo of common salt in digestion, espe- 
cially where the acid content of the rnneous membrane of the stomach 
is below the normal. 

Change s in the digestibility of albuminoids caused by the healing of foods 
and feeding stuffs . — It was formerly believed that the steaming of feed- 
ing stuffs increased the digestibility of tbe protein. It has been proved 
in digestiou experiments on animals that this is not the case,* and that 
with wheat bran the higher the temperature and tbe longer the steaming 
is continued, the more indigestible the albuminoid materials become. 

The author’s object was to determine whether this change in the 
digestibility of protein oonld be detected by means of experiments with 
artificial digestion outside of the animal, and in particular whether the 
method of approximating the value of albuminoids recently proposed 
by him ist sufficiently sensitive to show such fine differences in the 
digestibility. In experiments made some 8 years ago, but not published, 
the author found that when egg albumen, palm cake, cocoa bean, and 

"Land*. Jahrbachor, 1879, p. 983; Landw. Verauchs-Stationen, 99, pp.214. 

tLandw. Versuctm-Stationen, 37, p. 133. The details are given of a method by 
which. tbe amount of nitrogen dissolved from 100 milligrams of nitrogeu iu form of 
pepsin-soluble albuminoids by 0.05, 0.1, aud 0.9 per oout UCI, both with and without 
pepsin, is determined. 
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ground meat were heated above 100° 0. the digestibility of the albumi- 
noids decreased in proportion to the height to which the temperature 
was raised. 

The following experiments were made at temperatures between 90 
and 100° O. 

1. Wheat bran . — When 2 grams of wheat bran were treated with one 
-fourth of a liter of acid pepsin solution for 3G hours, HOI being gradu- 
ally added till the solution contained 1 per cent HOI, the albuminoids 
remaining undigested were found to be equal to 0.308 per cent nitrogen. 

When, previous to the digestion experiment, the bran was heated in 
100 c. c. of boiling water for one fourth of an hour, or heated in a dry 
state at 98° O. for 6 hours, or when mixed with water, dried, and then 
heated at 98° 0. for 48 hours, the percentage of nitrogen in the undi- 
gested residue remained the same as whore the bran received no pre- 
vious treatment (0.308 per cent nitrogen). Likewise- when 2 grams of 
bran were treated with 100 c. c. acid pepsin solution containing 0.2 per 
cent UC1 during 30 hours, without increasing the amount of HOI, the 
undigested albuminoids contained, as before, 0.308 percent nitrogen. 

Two series of experiments were made with bran in which determina- 
tions were made of the amounts of albuminoid nitrogen dissolved by 
water, by dilute hydrochloric acid, and by acid pepsin solution, after 
the bran had been subjected to different preparatory treatment ; 6.25 
grams of bran, containing 100 iug. of pepsin-soluble nitrogen, were used 
lor each test. In the first series of experiments the bran was heated 
in 100 c. c, of boiling water for some minutes, allowed to cooi to 40° O., 
the solvent added at the same temperature, and allowed to act t hour. 
In the second series the dry bran was heated for 8 hours at 97-09° O., 
100 c. c. water at 40° C. (saturated with chloroform to prevent decom- 
position of the bran) added, and on the following day treated with the 
solvent for 30 minutes. The results indicated that the amount of albu- 
minoid nitrogen soluble in water was not decreased by heating the 
bran in boiling water. HU1 without pepsin dissolved very little more 
albmuiuoid nitrogen from the cooked bran than water alone, but acted 
somewhat more strongly on the heated bran. The author states that 
these observations seem to corroborate views previously expressed by 
him,* that wheat bran contains a ferment which in the presence of HOI 
acts similarly to pepsin, but which is destroyed by the action of heat. 
The amount of albuminoid nitrogen dissolved by pepsin solution was 
considerably decreased by the heating ; and the author believes, from 
other experiments, that the action of boiling water in this direction is 
much more rapid than that of dry heat. 

2. Bread and flour of cereals .— Experiments similar to those described 
above were made with wheat flour and with bread made from a mixture 
of rye and wheat meals. The conclusions were as follows : 


Landw. Versuohs-Stationon, 37, p. 117. 
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(t) The digestibility of the nitrogenous materials is considerably 
decreased by the baking process. The nitrogenous materials of the 
crust are more difficult of digestion than those of the “ crumb,” or 
interior portion. 

(2) HCl without pepsin dissolves the nitrogenous substances of Hour 
to a very considerable degree, but is almost without action on those of 
baked bread. 

(3) Water alone dissolves about four times as much of albuminoid^ 
materials from flour as from a like amount of bread. 

3. Pea nut ealce. — The previous experiments were made with mate- 
rials rich in carbohydrates and relatively poor in fat and protein. To 
test the action of a material containing more protein and fat, experi- 
ments were made with pea-nut cake. Previous to the digestion trials, 
the cake was in some instances heated either in ordinary air, in dry air, 
or in dry carbon dioxide at, 00-07° 0., and in others in boiling water. 
The result, of these trials led to the following conclusions: 

(1) The albuminoids contained in pea nut cake are rendered difficultly 
soluble in water by the action of either moist or dry heat. 

(2) Very dilute hydrochloric acid (0.05 per cent) has very little sol- 
vent action on the albuminoids after tin* pea-nut cake lias been cooked in 
water. Dry beat made little if any change in their solubility in TICI. 

(3) The albuminoids were less soluble in acid pepsin solution after 
being subjected to dry beat or cooked in water than before this treat- 
ment. 

The above experiments all go to show that the albnminoids of vege- 
table substances are rendered less digestible by dry heating and by 
cooking iu water. 

Does the presence of email quantities of fat or oils in foods retard the 
diyestion of the albuminoid materials t — It is well known that large quan- 
tities of fat impregnating a food may mechanically hinder the digestion 
of the albuminoid materials, and the object of the author was to ascer- 
tain if the quantities contained in ordinary oil cakes are sufficient to 
present such mechanical hindrance. The experiments were made on 
cotton seed meal containing 0 per cent fat, and cocoanut cake contain- 
ing 15 per cent fat Samples of these materials iu their origitial condi- 
tion (before the extraction of the fat), and after the fat had been 
extracted by ether, were treated with water alone, with water containing 
0.05, 0.1, and 0.2 per ceut HCl, and with pepsin solution containing the 
same percentages of HCl, the amount, of substance taken for each 
test being such as to furnish 100 mg. of pepsin-soluble albuminoid 
nitrogen. 

The results indicated that the fat presented a slight hindrance to the 
action of water and of HCl, but the difference between the amounts of 
albuminoid nitrogen dissolved by acid pepsin solution from the material 
treated with ether and that iu the original state were so small as to be 
within the allowable error of analysis. The author regards it, there- 
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fore, as fair to conclude that in the case of these two materials the fat 
ordinarily present does not render the albuminoid materials less digest- 
ible. 

Action of amides and ammonium salts in the animal economy.— -A summary, 
by H. Weiskc (Journ.f. Txmdic., ,‘58 ( 1890), ] 37) — Many vegetable materi- 
als used as food for herbivorous animals contai n amide bodies, prominent 
among which is asparagin. Feeding experiments by Weiske* showed 
that when asparagin was added to a ration rich in carbohydrates and 
poor in albuminoids, it acted as an albuminoid economizer, that is, took 
the place of a certain amount of albuminoids in nourishing the body. 
Thus, sheep which on a ration of hay, starch, and sugar stored in the 
body respectively 0.27 and 0.279 grams of nitrogen each per day, stored 
1.38 and 1.948 grams of nitrogen when asparagin was added to the feed, 
aud 2.427 and 1.668 grams when the asparagin was replaced by peas 
furnishing an equal amount of nitrogen in the feed. In experiments' 
with goats, there was no falling oiT in either the quantity or quality of 
the milk or in the live weight of the animal when a part of the albu- 
minoids of the feed were replaced by asparagin, bnt when carbohydrates 
were fed in place of the asparagin, changes were at once noticeable. 
M. Schrodtt obtained similar results in experiments with milch cows. 

From experiments with rabbits N. Zuntz and P. Bahlmann| found 
asparagin callable of economizing the albuminoids, and J. Pottha(t§ con- 
cluded that asparagin is a true nutrient, which by its combustion in 
the organism saves the material of the body from consumption. 

In experiments by F. R6hmann|| on the formation of glycogen, 
rabbits were fed a ration poor in albuminoids but rich in carbohydrates, 
to which asparagin, glycin, ammonia salts, etc., were added. The animals 
which received these materials in addition to the regular ration formed 
considerably more glycogen than those fed carbohydrates alone ; and 
the action of asparagin, glycin, and ammonia salts was about equal in 
this respect. Rohmann suggested that since asparagin breaks up iu 
the animal organism, forming ammonia, and since the above experi- 
ments have shown that ammonia salts act in the same manner as aspar- 
agin in the formation of glycogen, it is, therefore, safe to conclude that in 
the metabolism ammonia salts possess the same action in economizing 
the albuminoids that asparagin does. 

The author (H. Weiske) doubts this economic action of ammonia salts, 
as numerous experiments have shown that the feeding of ammonia 
salts is accompanied by a decided increase in the breaking down of the 
albuminoid bodies, and have never indicated that the salts economized 
the consumption of the albuminoids in the nutrition of the animal. 

* Zeitsch. f.,Biologie, M. 15, pp. 261-296; and Bd. 17, pp. 413-500. 
t Mittheil. d. laud- u. milcliwirtsohaftlichou Versuolis-Station in Kiel, Heft 7, 1883, 
tVerhandlungen d. phyeiolog. Oesellscbaft ku Berlin vora 7 Juli, 1883, 

4 Ambit, f. d. geaammte Physiologic, Bd. 33, p. 280. 
jiW., Bd. 39, p. 21. 
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It has been also shown that when glycogen, sarkosin, benzamid, 
tyrosin, tanriu, etc., were fed the breaking down of the albuminoid 
materials of the body increased in a marked degree, and that these 
substances do not possess the economic action attributed to asparagin. 

Experiments by the author and B. Schulze * in which amido-succinic 
acid (aspartic acid), and amido-sttccinainic acid were each added to the 
food showed that like quantities of these two amide bodies do not pro- 
duce like effects; in other words, that the action is dependent upon 
whether the amide group (NI1 4 ) is contained in the radical or in the 
carboxyl. 

Is the action of ammonium salts similar to that of asparagin when fed with 
a ration deficient in albuminoids and rich in carbohydrates? H. Weiske and 
E. Fleehsig (Journ. f. Landw., 38 (1800), pp. 137-149). — To further test 
this question a normal, adult sheep, weighing about 110 pounds, was 
fed from .Tune 15 to July 15, GOO grams of bay, 250 grams of starch, 
50 grams of canc sugar, and 8 grams of salt per day; that is, a ration 
deficient in albuminoids, but rich in carbohydrates. June 30 and July 
1 and 2 in addition to the regular food the animal received daily 500 
c. c. of a solution of ammonium carbonate and ammonium acetate, con- 
taining 4.7 grams of nitrogen, which were fed by means of a funnel 
and rubber tube. The animal remained during these 3 days in an 
entirely normal state, except that on the third day it did not consume 
its food quite as readily. The ammonia was then dropped and the 
feeding resumed as before. The average amount of nitrogen contained 
in the excreta for 5 days previous to feeding ammonium salts was 3.05 
grams per day; June 30 the excreta contained 4.42 grams of nitrogen ; 
July 1, 6.74 grams; July 2, 6.98 grams; July 3, 4.28 grams, and until 
July 12 the amount of nitrogen excreted daily was larger than that 
previous to the feeding of the salts. After this the average was 3.01 
grams of nitrogen per day, or nearly the same as before the ammonia 
salts were added to the feed. From J nne 30 to July 11 the total amount 
of nitrogen given off was 49.33 grams. If the amount of nitrogen fed 
in the ammonium salts (3 x 4.7=14.10 grams) be subtracted from the 
total amonntof nitrogen given off from June 30 to July 11 (49.33 grams), 
the remainder (35.23 grams) gives an average daily excretion of 2.94 
gram 8 of nitrogen, nearly the same amount as that excreted previous to 
the feeding of the ammonium salts, indicating that these salts all passed 
off in the excreta instead of serving as nutriment to the animal. The 
quantities of snlphur given off also go to show that there were no 
albuminoids laid on the body in consequence of the nitrogen fed in the 
form of ammonium salts. The authors conclude that ammonium salts 
do not act as albuminoid economizers in the way in which asparagin 
does ; and that this action peculiar to asparagin is, therefore, not doe 
merely to the formation of ammouia from it within the organism. 


"Zeitect. f. Pfaysiologie, Bd. 20, p. 277. 
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Dry vs. wet food for swine, Krauss ( Zcitsch . d. landic. Ver. f. Rhein- 
preuHxcn ; Deutsche Molkerei-Zeitun/j, 1891, Ao.0,p. 119). — It was formerly 
believed that the moistening of the food given was desirable, andexjter- 
intents have been made in Germany* to compare the effects of the same 
feeds when fed in a dry state and when moistened or made into a soap. 

The experiment hero described was made with four pigB of the same 
litter, and continued fiom November 28, 1880, to March 8, 1800. The 
food during this time consisted of beets and potatoes in like amounts, 
creamery refuse, swill, and rye and barley meal. At the beginning about 
H pounds each of the rye and barley meals were fed per head ; later 
this was increased to 2 pounds. The pigs were fed three times a day. 
Two received the grain (rye and barley meals) mixed with the other 
food (net f oil), aud the other two received it separately (dry food) alter 
the other food had beeu eaten clean. 

The gains in live weight during 130 days of feeding wore as follows : 


1 >r\ ioddt i 

| Wot i odd or 

PljiH 

1 Weight * 


WngU 

No l 

No 2 .. 

Pound it 

ns 

115 

No *1 

1 No 4 .. 

Pomuh 

100 

Total 

1 ITT 

1 i 

1 Total 

176 

1 


*lht (itiimtn pimml i* il>uut 1 1 I pound* 


There was, then, a ditlerenee of 5 7 pounds in fax or of the pigs to which 
the grain was fed dry . 

The sterilization of milk by peroxide of hydrogen, Heidenhain (Ccn- 
tralblt. f. Jtdkteriologie u. Parasitetihindc, lh90, No. 1 0, p. 448, and No. 
22, p. 695; Deutsche Molherei-Zeitung, 1801, No. 0, p. 122). — If hydrogen 
peroxide be shaken with milk and then allowed to stand, a viscous, yel- 
lowish froth separates, and alter 12 to 24 hours a thin, clear layer of 
liquid appears underneath this layer of froth, the rest of the liquid 
remaining white and milky and becoming slightly acid in its reaction. 
Tho froth contains large numbers of different bacteria and micrococci. 
The clear layer below contains only a few bacteria, and the milky re- 
mainder is free from them. Culture experiments by the author seemed 
to indicate that the bacteria contained in the upper layer were dead. 
No batter could be churned from milk or cream treated with the pet ox- 
ide. The acid reaction in the main portion is not due to lactic acid, 
but to the peroxide. An addition of 10 per cent of peroxide of hydro- 
gen to cooked milk is said to render it permanently sterile; uncooked 
milk is preserved by tho same amount for from 3 to 8 days. During 
the first few days in particular the milk remains perfectly palatable. 

* Among other*, thorn- rejmr'od in FUliling’a larnliv. Zoitung, 1886, p. 885; Jbti. 
I’-SM), p. 440; Deutsche lamiw. I’renso, 1880, No. 71; and XVoehoasch. d. Ponun, 
oltott. (JoBeUsch., 1887, No. 5. 
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Detection of margarine in butter ( Deutsche Molkerei Zeitung, 1891, Wo. 9, 
p. 120) f — According to the method of Bochairy ( Phamasentinche Zci- 
tunju 1890, p. 518), 15 c. c. of clarified fat are dissolved in a graduated 
glass cylinder, with 15 c. c. toluol, and 50 c. c. absolute alcohol added. 
The solution is then heated to 50° 0. and well shaken. If the fat con- 
sists to a considerable extent of margarine the solution at once becomes 
cloudy ; in case of mixtures this cloudiness or precipitation shows itself 
first when the solution is cooled to 40° O. A butter mixture containing 
10 per (sent margarine gave a precipitate occupying 10 c. c., but no 
constant relation was found between the percentage of margarine and 
the volume of the precipitate. 

According to It. Brnlle ( Compt. rend 1 12 (1891), p. 105), a 25-per cent 
solution of silver nitrate in 95 per cent alcohol gives characteristic 
colors with the different oils, and is applicable for the detection of rnar- 
gariue in butter; 12 c. c. of the filtered fat and 5 c. c. of the silver 
solution are mixed in a test tube, the tube is dipped in boiling water, 
and the change of color observed. Pure butter gives no color with the 
re-agent, but a mixture of margarine and butter gives a brick-red color. 
The color is very pronounced with butter containing 10 per cent of 
margarine, but some practice is required to detect less than 5 per cent. 

Examination of butter with the oleofractometer (Deutsche MolkereiZei - 
tung, 1891, Wo. 9, p. 120).— Jean (Bull, Sot*. Chita., 1890, p. 105) recom- 
mends the use of the oieofmetometer as constructed by himself and 
Amagat. The instrument is adjusted by means of a normal oil at 45° 
O., and the examination of samples of butter is made at the same tem- 
perature. According to his observations the refraction for pure butter 
is — 35°, while that for pure margarine is — 15°. 

Viollette* gives the index of refraction for butter as varying from 
— 33° to — 28°, and that for margarine from — 15° to — 8°. 

Depaire (Rev. intern . des Fahijio ., 1890, 4, p. 05) found the refraction 
of numerous samples of butter made during winter and summer to 
vary between —35° and — 39°, and that of different kinds of margarine 
between — 9° and — 17°. Mixtures of pure natural butter (index 38°) 
and oleomargarine (index 10°) in different proportions showed the fol- 
lowing refractions : 


Per cent of margarine 0 10 20 30 40 50 60 70 80 100 

Index of refraction 38° 36° 34° 31° 29° 26° 21° 18° 15° 10° 


The presence, although not the nature, of a foreign fat in butter 
would, according to these experiments, seem to be indicated with con- 
siderable certainty by the Jean- Amagat oleofractometer. 

Detection ef cocoanut butter in cows 1 butter, F. Jean (Monit. Scient ., 1890, 
4, ser. 4, 1116; Beutsclw Mother ei*Zeitmg , 1891, Wo. 9, p. 121). — Pure 
cocoanut butter, the manufacture of which is said to be on the increase, 
elosely resembles butter * made from cows’ milk* Unlike other vege- 


* See Experiment Station Record, Vol. II, p. 465. 


534 


table oils, it contains very nearly the same proportion of soluble fatty 
acids as cows’ batter, and this characteristic which distinguishes cows’ 
batter from the other animal fats can not, therefore, be relied npou here. 
According to the author acetic acid famishes a means for recognizing 
the presence of cocoannt butter. He finds that the oils and fats, under 
conditions not stated, ditfer in the amount of acetic acid which they are 
capable of dissolving, as is shown by the following: 


Examination* of pure butter, cocoannt butter, mixtures of the two, and oleomargarine . 


! 

Kofraotion 
in oico- 
1 lacto- 
meter. 

Acetic 
acid din- 
solved. 

Melting 
point of the 
fatty acids. 

Soda solution* per 5 grams of fat. 

Soluble 

acids. 

Volatile 

ncid». 

Non-vola- 
tile acids. 


Degree* 

Per cent 

Degree*. 

C.O. 

a a 

a a 

Pare butter . 

- 30 

«3. 33 

38 

37-23 

29-26 

87-88 

Cocoannt butter 

— 50 

over 100 

27 

29-30 

7 8 

83.75 

Ondo oleomargarine 

— 17 

26 66 

26-37 

2 

0, 8“ 9.9 

95 

Pure butter 

- 30 

63.33 

37.8 

34.29 

30. 26 

87.3 

The same, 4* 10 per cent. 







roe.mii nit butter , tr . 

— 33 

G6. 60 

37 


26. 8 


Tbr sttino, 4 15 per cent 






cumin lit. 1ml, tor 

-- 34 

90 





The Mime, 4' 20 per cent 







fincoaimt hnttnr 

— 3 6 

96 



24.13 









* Strength of soda, solution not given. 


The oleofractometer, the acetic acid test, and the determination of 
the volatile acids seem, then, to be first in importance in the detection 
of adulteration with cocoa nut butter. 

Koch's lymph as a means of diagnosing cases of tuberculosis in cattle 
(Dcutxche Molkerei-Zcitung, 1891 , pp. 81-83, and p. 110). — Several trials 
have been recently made to test the application of the lymph discovered 
by Hr. Robert Ivoch of Berlin, in the diagnosing of cases of tubercu- 
losis in cattle. 

Under the direction of W. Gutmann (Veterinary Institute, Dorpat, 
Russia; Balt. Woeh.f. Landw. Qcwebcrji. u. Handel), three cows known 
to be tuberculous were inoculated behind the shoulder blade, A with 
0.1, B with 0.2, and 0 with 0.3 c. c. of lymph. The general reaction fol- 
lowing the inoculation of persons infected with tuberculosis consists, 
according to Dr. Koch, of an attack of fever, beginning usually 4 or 5 
hours after inoculation, during which the temperature of the body rises 
to 39°, 4«o, and in some cases to 41° 0. (102.2°, 104°, or 105.8° Pah.). 

The temperature of the animals was taken on the day before inocu- 
lation once in 2 hours, and on the day of inoculation and the following 
day every hour. There was an increase in the temperature of each cow, 
commencing approximately 11 hours after the inoculation, and lasting 
with A (0.1 c. c. of lymph) 4 hours, with B (0.2 c. c.) 9 hours, and with 
0 (Oil c. c.) 10 hours. A’s temperature rose to 40°, B’s to 40.8°, and O’s 
to 41.7° 0. Three and a half days after the first inoculation the inocu- 
lation of A was repeated, with 0.3 o. e. of lymph. The reaction came 
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as before, after 11 to 12 hours, and lasted abont 4 bonrs, but the tem- 
perature rose only to 39.6° 0., or less than that following the first 
inoculation where 0.1 c. c. was used. This latter agrees with the observa- 
tions of Dr. Koch, who explains the fact by the presence of more living 
tuberculous tissue at the beginning, so that a smaller amount of lymph 
suffices to prodace a stronger reaction than biter ; through the injection 
a small amount of the tissue capable of producing the reaction is used 
np, and proportionally increasing doses are necessary to produce the 
same degree of the reaction afterwards. 

As a control over the above experiment two healthy steers were 
inoculated each with 0.3 c. c. of lymph. Careful observations every 
hour revealed no increase in the temperature of the body. The 
animals were slaughtered after 21 hours and the organs found to beali 
in a normal, healthy condition. 

Experiments were made at the Veterinary School, in Berlin, by Roeckl 
and Sclriitz (VeriiffentKchungen d. k. Gexundheitxaml, 1891, No. 5) with 
two cows suspected of being tuberculous, and a healthy heifer. The 
temperature, pulse, and geueral condition were closely observed for 
several days prior to and following the inoculation. The animals were 
all inoculated at the same time, each with 0.5 c. c. of lymph diluted with 
4.5 c. c. of a one half per cent solution of carbolic acid in water. 

The fever reaction appeared in both the suspected cows after about 
11 hours. The body temperature of one cow ranging from 38.8° to 
39° rose to 40.3° C., and that of the other ranging from 38.1° to 38.7° 
rose to 40.9° C. When slaughtered both cows were, found to be infected. 
No apparent reaction followed the inoculation of the heifer believed to 
be healthy, and when slaughtered she was found to be in a healthy 
condition. 

Anton Sticker, a veterinary surgeon in Cologne, reports (Arch.f. mi- 
maliscke Nahrungmittelkunde, 1891, No. 4) a trial in which four cows, 
thought to be tuberculous, were each inoculated with 0.1 c. c. lymph. 
The fever reaction came in one after 7 hours, iu the others after 9 hours. 
Cue cow was slaughtered and found to be tuberculous. 



EXPERIMENT STATION NOTES. 


California Station.— The investigation of the oil yield, etc., of the different 
olive varieties thus far grown in California is being continued with interesting 
results, soon to be published. Analyses of different varieties of oranges are being made 
and the work will be continued throngh the orange season. Eight varieties of olives 
and 47 of wine grapes were received from Italy in February. Nearly all these varie- 
ties are new to California and will ho propagated for distribution at the contral 
station during the present season. Tests of 5 varieties of sugar-beets grown at the 
foot-hill substation last season and harvested the first week in February, show a 
peculiar habit of growth, but a very satisfactory percentage of sngar, even on the 
slopes of the Sierra Nevada Kauge, thus materially extending the possible area of 
cultivation. 

Iowa Station.— C. F. Curtiss, B. S. A., has been elected assistant director; L, H. 
Pummel, B. Agr., botanist; and H. Osborn, M. 8., entomologist. 

Kentucky College and Station.— The station building was burned February 
211. The chemical laboratories of the station and college were completely destroyed, 
together with the libraries and apparatus of the professors of agriculture and botany. 
The station library and records were saved. The laboratory records of digestion 
experiments and analysis of milk from six cows, from September last, were destroyed. 
The loss to the station will reach $5,000 and to the college about $3,000. There was 
no insurance on the apparatus, but the building was insured for $10,000. 

The grain loose ( Siphonopltvra aveiiw) has been successfully followed through the 
winter at this station. Specimens taken from corn blades and ears in midsummer 
were transferred to growing wheat and kept undercover until the succeeding spring. 
Other specimens secured later in the season on volunteer oats and wheat were aJ#o # 
kept under cover through the winter in young wheat on hlne grass (Poa praienttis). 
During all this time the confined aphides continued to reproduce ovo-viviparously. 
The mild winter weather which prevailed in 1889-90, afforded an opportunity to 
follow the species out of doors all winter, and the observations indicate that the 
species can and does sometimes reproduce throughout the winter without the pro- 
duction of sexual individuals. 

Michigan Station.— F eeding experiments with steers have recently been com- 
pleted and the results will soon be published in a bulletin, 

Minnesota Station.— In consequence of a lire which destroyed the office building 
iu October, 1890, and burned up bulletins Nos. 1-12 of the station, it will be imprac- 
ticable for the station to furnish applicants with copies of bulletins earlier than No, 13, 

Missouri Station.— Owing to changes in the management of the station during 
1889 no report for that year will be issued. 

New Mexico College and Station,— C. H. T, Townsend, of the Division of En- 
tomology of the United States Department of Agriculture, has been elected professor 
of entomology in the college and entomologist to the station. A. J. Wiechardt, M, E,, 
of the Iowa Agricultural College, has been elected professor of mechanical engi- 
neering in the New Mexico Agricultural College. The college and station are now !• 
occupying a building recently erected for their joint use, 
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Oregon Station. —Tlie station is collecting statistics regarding tbe methods of 
pig feeding employed in the State, with a view to conducting experiments in pig 
feeding. 

South Carolina Station.— In view of tbe transfer of tbe station no detailed 
report of tbe operations of tbe station during 1890 will be issued. A report on held 
tests at Spartanburg and Darlington will be published with the aid of funds fur- 
nished by tbe State board of agriculture. 

Census Bulletin.— Census Bulletin No. 38, March 10, 1891 (pp. 11), contains tbe 
statistics of grape growing aud wine production in the United States, collated by 
H. Gardner. The total area devoted to grape growing in 1889 was 401,961 acres, of 
which 307,575 acres were in bearing. Tbe total product was 579,139 tons, of which 
967,971 tons were sold for table use and 304,868 tons wero sold to wineries, at which 
94,306,905 gallons of wine were made. In California 41,166 tous were used in 1889 in 
making 1,379,195 boxes (90 pounds) of raisins and 93,959 tons for dried grapes and 
miscellaneous purposes. The product of 1890 in that State is estimated at 16,500,000 
gallons of wine and 9,197,463 boxes of raisins, with young raisin vineyards enough 
to raise the yield within the next live years to 8,000,000 or 10,000,000 boxes. 

The grape industry iu the United States in 1889 represented a total value in land, 
improvements, machinery, and appurtenances of $155,661,150, and furnished employ- 
ment to 200,780 persons. More than one half the plant aud workers were in Califor- 
nia aud one iifth in New York and Ohio. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE 

MARCH 1 TO APRIL. 1, 1891. 


Pi VIRION OF rilKMWmY: 

Bulletin No. 28.- -Proceedings of the Seventh Aunual Convention of tbe Assoeia- 
tion of Ollicial Agiicultm.il Chemists. 

Farmers’ Bulletin No. ‘5. — Culturo of (ho Sugar-Bcot. 

Dimrion of Vluktable Pathology: 

Fanners 1 Bulletin No. 4.— Fungous Diseases of the Grape and Their Treatment. 
Division of Statistics: 

Koport No. &2 (now senes), Mairh, 1801.—! Report on Distribution and Consump- 
tion ot Corn and Wheat. 

Album of Agrieultuiul Graphics. 



LIST OP STATION PUBLICATIONS RECEIVED BY THE OFFICE OP EXPERIMENT STATIONS. 

MARCH l TO APRIL 1, 1891. 


Agricultural Experiment Station of the Agricultural ani> Mechanical 
College or Alabama: 

Bulletin No. 21 (new series); December, 1890.— A New Root-Rot Disease of Cotton; 
Report of Alabama Weather Service. 

Bulletin No. 22 (new series), January, 1891.— Experiments with Cotton ; Report 
of Alabama Weather Service. 

Cankbrakk Agricultural Experiment Station: 

Bulletin No. 11, February, 1891.— Experiments with Cotton. 

Third Annual Report, 1890. 

Agricultural Experiment Station of the University of Arizona: 

Bulletin No. 1, December 1, 1890.— Organization of the Station. 

Agricultural Experiment Station or the University or California: 

Bulletin No. 91, February 28, 1891.— Port and Sherry Grapes in California; Im- 
portation of Italian Grapes; Importation of Olives. 

Colorado Agricultural Experiment Station: 

Bulletin No. 14, January, 1891,— Sugar- Beets. 

Georgia Agricultural Experiment Station: 

Bulletin No. 10, December, 1890. —Fertiliser aud Culture Experiments on Corn; 
Variety Tests of Corn. 

Agricultural Experiment Station of the University of Illinois: 

Bulletin No. 19, February, 1891.— Field Experiments with Corn; Garden Expert 
iments with Sweet Corn. 

Bulletin No, 14, February, 1891.— Milk Tests. 

Bulletin No. lb, February, 1891.— The Fruit Bark Beetle; Experiments with 
Grass Seeds and with Grasses ami Clovers; Use of Fungicides upon the Apple, 
Potato, aud Grape. 

Agricultural Experiment Station of Indiana : 

Second Annua) Report, 1889. 

Third Annual Report, 1890. 

Kansas Agricultural Experiment Station: 

Bulletin No. 14, December, 1890.— Winter Protection of Peach Trees; Notes on 
Grapes. 

Bulletin No. 15, December, 1890.— Experiments and Observations on Oat Smut, 
Made in 1890. 

Kentucky Agricultural Experiment Station: 

First Annual Report, 1686. 

Louisiana Agricultural Experiment Stations: 

Bulletin No. 6 (second series).— Results of Field Experiments with Sugar-Cane. 

Bulletin No. 7 (seoond series).— Annual Report of State Station, 1890. 
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Louisiana Agricultural Experiment Stations— Continued. ' 

Bulletin No. 8 (second series).— Results of 1890 Obtained at the North Louisiana 
Experiment Station. 

Bulletin No. 9 (second series).— Sugar-Cane Borer and its Parasite. 

Hatch Experiment Station op the Massachusetts Agricultural College:. 
Meteorological Bulletin No. 26, February, 1891. 

Third Annual Report, 1890. 

Experiment Station op Michigan Agricultural College: 

Bulletin No. 71, Febrnary, 1891.— Beet Sugar. 

Bulletin No. 7 % February, 1891.— Six Worst Woods, 

Agricultural Experiment Station ok the University of Minnesota*: 

Bulletin No; 15, February, 1891.— Wheat, A Comparison of Foreign and Native 
Varieties; The Selection and Changing of Seed, Etc. 

Missouri Agricultural College Experiment Station: 

Bulletin No. 13, January, 1891.— Reports on Spraying for the Codling Moth, 
Apple Scab, aud Black Rot of the Crape ; Reports on Strawberries, Raspberries, 
Tomatoes, Reas, and Potatoes; List of New Fruits Received for Testiug. 

New York Agricultural Experiment Station: 

Bulletin No. 20 (now series), January, 1891.— New York State Fertilizer Control 
and Fertilizer Analyses; Outline of the History of Commercial Fertilizers; 
General Principles Underlying the Use of Fertilizers. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 73, October 15, 1890.— The Best. Agricultural Glasses. 

Bulletin No. 74a, December 31, 1890. — Meteorological Summary for North Caro- 
Jiua, Pecembei, 1890. 

Oregon Experiment Station: ' 

Annual Report, 1890. 

South Dakota Agricultural Experiment Station: 

Bulletin No. 20, January, 1891.— Forestry. 

Virginia Agricultural and Mechanical College Experiment Station: 
Bulletin No.' 8, January, 1891.— Potato Tests. 

Bulletin No. 9, February, 1891.— Tomatoes. 

Agricultural Experiment Station of the University of Wisconsin: 

Bulletin No. 26, January, 1891.— Sugar-Beet Culture in Wisconsin. 

DOMINION OF CANADA. 

Department of Agriculture: 

Central Experimental Farm, Bulletin No. 9, February, 1891.— Results of Growth 
of Two- Rowed Barley from Seed Imported by the Government; of Canada. 

* Central Expei i mental Farm, Special Bulletin.— The Establishment of Cheese 
Factories aud Creameries. 

Guelph Agricultural College: 

Bulletin No. 55, December 2, 1890.— Experiments in Swine Feeding with Grain 
and Meal. * 
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EDITORIAL NOTES. 

A not uncommon idea of an experiment station is that of a good-sized 
farm, of which a considerable portion is divided into experimental 
fields for testing the effects of tillage, the action of manures, and the 
growth of crops, while the rest is used to raise fodder for animals under 
experiment. There are really three views as to the proper function 
of the experiment station farm. One, which may be called the “ model 
farm ” idea, makes it a means for demonstrating to the public the ways 
in which farming may be properly and successfully carried on. A 
second, rightfully rejecting the first as opposed to the true purpose of 
an institution for experimental inquiry, makes the farm the chief 
instrument for that inquiry and regards the laboratory and the green- 
house as more or less important accessories. A third view, and the one 
to which experience has very uniformly led, recognizes the facts that 
the station is useful in proportion as it discovers the laws tliatnnderlio 
the right practice of farimug; that to find out these laws requires 
abstract research, such as is best made in the laboratory, the greenhouse, 
and the experimental stable; and that the farm instead of being the 
chief feature of the station, should in nearly all cases be only one of the 
accessories. 

In some quarters there is the disposition to revive the idea that an 
experiment station should be very largely a model or at least an experi- 
mented farm. The argument is that in order to reach the practical 
results which the farmer needs, the work of the station must conform 
closely to the conditions which exist on the ordinary farm ; that the 
processed of the laboratory and the experimental plat do not take into 
account the peculiar conditions which the practical farmer has to meet 
in the raising of his crops and the management of his stock; and that 
therefore the station must conduct its experiments on a scale snffl- 
cieutly large to make sure that its methods will meet the test of actual 
farm practice $ in other words, that the station should make forming on a 
somewhat extensive scale a promiuent feature of its operations. Bat 

Mi 
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the difficulty ia that ordinary farm experiments are affected by each a 
variety of conditions and those conditions are so incapable of measure- 
ment or control that the results can not as a rule be generally applied 
until the same experiment has been repeated titany times and in many 
different places. There are, indeed, cases which justify large use of 
the farm and of practical farm methods, and very often one of the best 
ways for the station to extend its influence and usefulness is by institut- 
ing farm experiments in different places. Bnt as a general rule the 
experimenting that is most widely and permanently useful is not that 
in which the station farm is the principal factor. 

The history of the experimental farm idea is interesting, and one 
notable featnre is the way it repeats itself. It commonly begins with the 
impression j ust referred to. The farm is secured ; a laboratory is perhaps 
added. The plats are laid out and the crops selected for experiment ; 
different methods of planting, tillage, and manuring are tried; seeds 
of different plants are tested side by side ; cattle, sheep, or swine are 
purchased and fed on this or that diet and the results noted. Faith- 
fill, intelligent work is done ; results of value are obtained ; but they 
do not have the practical value that was anticipated. Gradually the 
experimental work gravitates to the laboratory, the plant house, the 
experimental stall, and the respiration apparatus. More or less land is 
reserved for tests of one sort or another, but in most cases the use of 
the farm for farm purposes is practically given up. And wheu.it comes 
to starting a new station, if the promoters have had experience they 
do not usually make much outlay for land except for what is needed 
to build upon. 

The first of the European stations, that at Mockern in Saxony, was 
established with this idea and located on a farm donated for its use. 
Its first work was largely on the farm, with methods akin to the best 
farm practice, but later it was narrowed to experiments for which only 
a small stable connected with the chemical laboratory was required. 
The station is now one of the best equipped in Europe ; it makes little 
use of the land, bnt has elaborate laboratory facilities, including a res- 
piration apparatus. 

The largest station in Europe is that at Hallo, in Prussia. It is con- 
trolled by an agricultural society, and was located for years on a farm 
in the little village of Salzmiinde, about eight miles outside the city. 
The form was noted for its size and the pecuniary success of its manage- 
ment. The proprietor was keenly interested in the experiment station 
movement and offered many facilities for the work of the station 
upon his farm. But gradually it became apparent that the work could 
be done better in Halle, and the station was moved to the city and 
brought into connection with the university. The station at Weende, 
where Henneberg and his assistants for many years carried on their 
famous experiments, was likewise on a form, but experience showed 
that a more intimate connection with the university at Gdttingen was 
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desirable, and the station was moved to the city, located in the Agri- 
cultural institute of tbe university, and the farm is but little need. Tbe 
chief station of Bavaria is in tbe center of tbe city of Mnnich and con- 
nected with the Agricultural Department of the Boyal Polytechnic 
School. The station at Ida-Marienhiitte, after the experience of a num- 
ber of years, was transferred to the city of Breslan and united with 
the university. The station at Hohenheim, of which Wolff has for many 
years been the director, is connected with the well-known agricultural 
school at that place, bat does not make use of any considerable amount 
of land for experimental purposes. 

The experiment station of Messrs. Lawes and Gilbert in England, of 
which Americans hear more than of any other European station, is 
located in the country, and on the farm ofSir John Lawes, by whom it 
is supported. But it has a laboratory, and the experimental work which 
has been done outside the laboratory has been mostly in a few narrow 
lines — wherein the wisdom of its management is manifested — and the 
whole amount of land under experiment is only a comparatively few 
acres. 

While there are numerous instances in which European stations have 
been begun on farms in the country and afterwards removed to the city, 
generally to be brought into connection with a school or university, it 
would be difficult to find a case in which the work has gravitated away 
from the city and the school to the country and the farm. And it is 
to be remembered that the policy of these stations is that of the 
farmers, who see that it serves their interests. Nearly every one of 
the stations just cited is to a greater or less extent under the control 
of the agricultural societies and receives at least a part of its pecuniary 
support from them. 

The development of the station enterprise in this country, and espe- 
cially in tbe newer States, does not admit of our rigidly following the 
policy of European stations in respect to farm experiments. In Europe, 
and to a somewhat less extent in the older regions of the United States, 
the practical experience of intelligent agriculture has solved many of 
the more general problems. In a large part of our country, however, 
this experience is lacking, and the experiment stations must help to 
supply it. The farm thus becomes a more important adjunct to the 
station. But our stations are wise in extending their field experiments 
beyond the station farms, and in planning investigations which can be 
carried out under station direction by competent men on their own farms 
in different regions. Experience, however, is enforcing the importance of 
providingthat the co-operative experiments be under direct and adequate 
supervision by trained experimenters. 

While the peculiar and varied conditions under which our stations 
are working admit of a wider use of farm experiments than is deemed 
advisable in Europe, we must not forget the fact, which experience 
teaches and on which authorities on agricultural investigation at home 
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And abroad are substantially agreed, that the balk of the best 
-work of an experiment station is to be done not in the field but in the 
laboratory, the greenhouse, and the stable. The chief reason for this 
lies in the fact that in order to obtain definite results of value in agri- 
cultural researches, as in other lines of experimental inquiry, the 
experimenter must be able to control the conditions of his investigations; 
otherwise it is impossible for him to discover the real cause of any 
results which he may obtain or to know that these results are anything 
more than mere accidents. Agriculture in this respect is on the same 
footing with medicine. The investigator in medical science works in 
his laboratory and dissecting room with the microscope, chemicals, ani- 
mals, and cadavers. He isolates the bacteria, inoculates the- guinea- 
pig, and tries this drug or that course of treatment on the lower animal. 
Only after he believes that by these means he has traced the disease to 
its cause and has discovered a remedy which can be safely used for the 
human subject does he begiu tbe treatment of men. Even then he is 
very careful in the selection of his patients and carries on his experi- 
ments in well-equipped hospitals, where he has all the appliances which 
science has devised for the comfort and relief of the diseased, as well 
as the assistance of trained nurses and skilled helpers. He calls in 
physicians of experience to watch the progress of the cases undergoing 
the new treatment, and takes advantage of their criticisms and sugges- 
tions. After months or years of the most painstaking research and 
experimenting the new remedy or treatment, if successful, is published 
for the use of the ordinary practitioner. But even then the intelligent 
physician knows very well that the conditions of the average sick-room 
or the individual peculiarities of the patient require the exercise of the 
nicest judgment iu adapting the methods of the laboratory and the 
hospital to the requirements of the actual practice of medicine. 

It would be absurd to reverse the order of these processes : to con- 
sider first the individual patient aud wait for the investigation of the 
cansesof a disease until some doctor had by good luck hit upon a rem- 
edy with which he had cured a dozen patients. Yet this is exactly what 
the advocates of farm experiments as the chief business of experiment 
stations would undertake to do. They would do the best they could in 
a few fields with varying soils, drainage, rain-fall, and sunshine, with 
exposure to all the vicissitudes of the season, whose deceptive influences 
the farmer so well knows, in the hope that in some lucky hour they 
may find a new method which can be widely applied to farm practice. 
This is the empirical as distinguished from the scientific method, the 
method of the Middle Ages as compared with that of the nineteenth 
century. It is because agriculture has been so slow to appreciate the 
benefits of scientific investigation thatlt has made such relatively slow 
progress. The arts, which, like surgery and mechanics, have taken the 
most complete advantage of the discoveries of the laboratory, have, 
advanced at an astonishing, pace. The discoveries with which Pasteur 
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and Koch have so profoundly agitated the medical world have come 
as the definite result of the most abstract researches into the causes of 
disease. Agriculture in this country has now an opportunity such as 
has never before been presented. A system of experimenting has been 
endowed with means sufficient to enable it to work in a thoroughly 
scientific spirit to discover the causes of the difficulties which confront 
the former, and when these causes are known, to suggest methods for 
his relief. There is, however, great danger that a demand for so-called 
practical work will seriously hamper the stations in the proper conduct 
of their work. Indeed, it is still possible that our stations will not be 
able to resist the pressure upon them to popularize their work by low- 
ering its scientific character. That this may not be doue, but that the 
present encouraging tendency of the stations, as a rule, to improve the 
quality and narrow the scope of their investigations may be continued 
aud strengthened, the “model farm” idea, however disguised, should 
be strongly resisted, and pains should be taken by the iriends of agri- 
cultural science to explain to the people the fallacy of the arguments 
urged in behalf of this disproved theory of agricultural experimenting. 

The principle which renders it best that the station should make its 
farm one of its instruments rather than its chief feature is in reality the 
same as that which makes it so desirable that the stations be connected 
with agricultural schools. The explanation of this is simple enough. 
Plows and mowing machines are meant for the use of the farmer and 
the field is the place to use them; but the factory, not the farm, is the 
place to make them. The best men to manufacture them are those 
especially trained for the purpose. The best location for a factory is 
where facilities for communication and for the employment of help, and 
other circumstances are most favorable for manufacturing. The knowl- 
edge obtained by the experiment station is likewise for the benefit of 
the farmer, but, generally speaking, it will he obtained in the largest 
amount, of the most tisefol quality, and at the least cost, not on the 
form and by practical farmers, but in institutions provided with well- 
equipped laboratories and trained specialists, where the best investiga- 
tors can be secured, and where the workers will be supplied with the best 
focilities for making experiments under conditions which they can con- 
trol and with the libraries and association with their fellow specialists 
which educational institutions furnish. 

The difficulty with farm experiments is that they are so apt to be 
inconclusive. The great objection to having a station on a form, unless 
it be close to a large town or an educational institution, is its isolation. 
The formers do not visit it and its workers are left without the intel- 
lectual attrition which is essential for the best success. The advantages 
of connecting the station and the school are manifold. The station 
has the benefit of the appliances and the associations of the school, and 
the school, both teachers and students, has the corresponding benefit 
of contact with the station and its experimental work. 
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It is certainly worth noting that while the usefulness of farm expert, 
ments as lessons and means for enabling fanners to apply abstract 
principles to their practice and for bringing the stations into dose contact 
and sympathy with the agricultural public is becoming better and bet- 
ter appreciated, the experimental farm and espedally the •“ model 
form ” as an adjunct of the station has rarely, if ever, proved success- 
ful in the long run. 

It was a wise provision of Congress that the stations should be con- 
nected with the colleges. The effort to separate the two will be to the 
disaster of both. 



ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS 
IN THE UNITED STATES. 


AlabamaCollege Station, Bulletin No. SI (New Series), December, 1890 (pp. 10). 

A N15W BOOT-ROT DISEASE OF COTTON, (t. F. ATKINSON, PH. B. 
(pp. 3-11, illustrated).— Notes on observations by tbe author on a root 
rot of cotton occuring in Alabama, which was caused by the root-gall 
nematode ( lletcrodera rudicicolo , Mull.). The article is illustrated with 
a plate made from a photograph of specimens of the diseased roots of 
cottou. 

Tbe external manifestations of the disease in notion are strikingly similar to 
those of the root-rot disease caused l»y fhnnium am icoinnin as described by Paumiel 
(See Texas Station Bulletin No. 7, or Experiment Station Record Vol. I, ]>. ItlSJ, the 
irregular distribution of the spots as well as the tendency to increase in extent, and 
sometimes the changing of the spots. Also as in the case of Ozoniitm, the tirstexternal 
sign of the disease is the sudden wilting of a plant on a hot, sunshiny day, espec- 
ially alter rain. This similarity in external appearance is easily accounted for from 
the uature of the disease, since the condition of the roots prevents the absorption of 
water in quantities equal to that trauspired by the leaves, though there be an abun- 
dance of water in the soil. From this time the plant tapidly declines. 

The diseased plants begin to die about the time of “ chopping out” the cotton in 
May, when the plants are quite small, and the disease continues throughout the 
season. 

An account of tbe nematode worm is given, together with sugges- 
tions as to remedies, which are largely taken from tbe author’s article 
on nematode root-galls in Bulletin No. 9 (new series) of the station 
(See Experiment Station Itecord Vol. I, p. 185). Tbe importance of 
keeping the soil Doe from the nematodes by taking care not to plant 
infected roots or tubers is strongly urged, especially in view of the 
feet that no sure remedy for tbe worms is known after the land is once 
infected with them. Botation of crops and clean cultivation are the 
chief means advised for reducing the numbers of these worms. 

Beport op the Alabama weather service for N ovember, 1890, 
P. H. Hell, Ph. D., and J. M. Quarles (pp. 12-15).— Notes on the 
weather and a tabulated monthly summary of meteorological observa- 
tions and of boil temperatures at depths of from 1 to 96 inches. 

sir 
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Alabama College Station, Bulletin Vo. 82 ( Vew Series), January, 1891 (pp> 99). 

Experiments with cotton, J. S. Newman and J. Oeayton 
(pp. 3-24). — These included a test of varieties and experiments with 
fertilizers. 

Test of varieties . — Notes and tabulated data for seven varieties. 
Southern Hope, Peterkin, and W. A. Cook produced the most valuable 
lint. 

Experiment with phosphate . — In an experiment with cotton on a piece 
of new laud phosphoric acid was applied on two plats, phosphoric acid 
and cotton seed meal on two, and no manure on one. The results as 
tabulated, indicate that the decomposition of vegetable matter in the 
soil did not furnish all the nitrogen needed by the cotton plant, and 
that while the soil was deficient in phosphoric acid the profit was not 
as great with 1,000 pounds as with 500 pounds per acre. 

Floats vs. acid phosphate. — The results of an experiment on sandy 
drift, long in cultivation, in which floats were compared with acid phos- 
phate, agreed with those of similar experiments in previous years in 
allowing that “in conjunction with cotton-seed meal floats were 
more profitable than acid phosphate.” 

Cotton at different distances and with different quantifies of manure . — 
Cotton was planted at distances of from 3 by 1 feet to 4 by 5 feet, and was 
manured with cotton seed meal and acid phosphate, each ingredient 
being used at the rate of either 230 or 500 pounds per acre. The results 
as tabulated, agree with those of similar experiments in 1380 in indicat- 
ing that 4 by 2 feet was the best distance to plant cotton on this land, 
and that doubling the amount of the fertilizer was not profitable. 

Soil test of fertilizers with cotton. — In 1800 an experiment was made on 
fifteen plats in a field which had not been cultivated for many years. The 
fertilizers used were sulphate of ammonia, dissolved bone-black, and 
kainit, singly, two by two, and all three together; floats alone and in com- 
bination with sulphate of ammonia or green cotton seed, stable manure, 
and green cotton seed, singly. Three plats received no manure. The 
tabulated results, indicate that this soil needed nitrogen and potash 
but was most deficient in phosphoric acid for the production of cotton. 
The use of fertilizers seems to have hastened the maturity of the crop, 
and kainit had a favorable effect in retarding the appearance of blight. 

While the stable manure produced the largest increase aucl the largest profit per 
acre, attention is called to the fact that it was applied at the rate of nearly two tone 
per acre, or half a ton more than the amount annually saved from each mule kept. 
There is no question about the efficacy of good stable manure properly used, but the 
available supply is too small. 

IwtercuUural manuring.— On two plats to which cotton-seed meal and 
phosphoric acid had been applied before planting, additional amounts 
of cotton-seed meal were applied at the first (June 18) and last (July 
30) plowing. The results as tabulated, indicate a large increase in thp 
yield of seed cotton from the intomltural applications. 
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Beport of Alabama, weather service for December, 1890, 
P. H. MeLl, .Ph. D., and J. M, Quarles (pp. 25-29).— Notes on the 
weather and a tabulated monthly summary of meteorological observa- 
tions and of soil temperatures at depths of from 1 to 96 inches. 

Alabama Canebrake Station, Third Annual Beport, 1890 (pp. 10). 

A brief outline of the work of the station, with abstracts of Bulletins 
Nos. 7-30. 

Previous to the establishment of this station large sums were annually expended 
by canebrake planters for commercial fertilizers. The experiments at the station 
have plainly demonstrated the inefficiency of such compounds, while they have 
equally plainly shown that the owners of canebrake lands have the means of restor- 
ing their worn soils in the two leguminous plants, peas and mclilotus, which supply 
at once tlie two greatest needs of the black prairies — drainage aud vegetable matter, 
and through the latter nitrogen. 

Arizona Station, Bulletin No. 1, December 1, 1890 (pp. 4). 

Organization of the Arizona Station, F. A. Gulley, M. S.— 
u The Agricultural Experiment Station of the University of Arizona was 
organized temporarily July 1, 1889, ami permanent organization was 
made October 9, 1890.” The headquarters of the station are at Tucson, 
but substations are to be established at various places in Arizona. 
Fruit growing will receive especial attention, as this promises to be a 
leading industry in the Territory. 

Four Hold stations have boon located : (1) The University station at Tucson, on the 
university grounds, which have a gravelly loam soil overlying a “caliche/' soft lime 
rock at a depth of from 2 to (» foot ; porinaueut water at 80 feet, and on a small tract 
of sandy land near by, with water at 30 feet. (2) The Phoenix station, 2 miles north- 
west of the city, where 80 acres of land have been provided, varying from light sand 
to a rather close adobe, with water at from 25 to 30 feet. (3) A station 3 miles south 
of Tempo, at a switch and dag station on the Phmuixaud Maricopa Railroad, on mesa 
soil, with water at about 12 feet. (4) UJaisdell station at JUaisdcll, 9 miles east of 
Yuma, ou the Southern Pacitic Railway, on a fine sedimentary soil, with water at 
about 15 feet. 

The University station is representative of a largo area of land in the central and 
eastern part of the Territory, and here wo shall make the experiment of pumping 
water 85 feet for irrigation. ThePhumix station and the one south of Tempe repre- 
sent a considerable part of the Salt River Valley, aud the Blaisdeil station does the 
same for the Lower Gila River. Having access to alkali lands in the immediate vicinity 
of the last-named place, the question of how to reclaim such soils will at once he 
taken up for investigation. 

A large number of varieties of fruits, including nearly all that have been found of 
value in California, will be planted at the four stations during the winter, as well 
as other plants of economic interest, including the sugar-beet, sugar-cane, cotton, 
grasses, forage plants, etc., and the results obtained recorded and published from time 
to time. As soon as the chemical laboratory is equipped, which will bo about the last 
of January, 1891, we shall begin an examination of the waters of the several streams 
and of the wells in the Territory used for irr igation, and a chemical analysis of Boils 
and of other materials. 

8599&-NO.10 2 
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Florida Station. Bulletin No. 12, January 1, 1891 (pp. 16). 

Tobacco, cotton, bice, and sorghum, J. P. 1)e Pass (pp. 3-11).— 
Brief accounts of experiments witli these crops, and directions for the 
culture of tobacco. 

Ashes as a fertilizer, J. M. Pick ell, Pn. 1). (pp. 11-13).— An 
explanation of the value of wood ashes as a fertilizer. 

Miscellaneous analyses, J. J. Earle, B. A. (pp. 13-15).— Tabu- 
lated results of asli analyses of pine straw, pine burr, pine bark, oak 
leaves, beggar weed, rag-weed, and Spauish moss. 

Georgia Station, Third Annual Beport, 1890 (pp. 8). 

This contains the reports of the governing board, director, and treas- 
urer of the station, which include brief accounts of the work and publi- 
cations of the station for the year 1890. 

Georgia Station, Bulletin No. 10, December, 1890 (pp. 20). 

Fertilizer experiments on corn, It. J. Bedding (pp. 129-140). 

Special nitrogen experiments . — An account is given of two experiments 
on the station farm, each on twenty-five plats, three fortieths of an 
acre in size, the object of which was “ to find out whether corn, in the 
climate and soils of Georgia, is benefited by the application of nitrog- 
enous fertilizers, and in what forms and in what quantities, having 
due regard to character of soil, the nitrogen may bo most profitably 
applied.” The two experiments were exactly alike, except that one 
half of the land used for No. 2 was subsoiled, “the object being to 
ascertain the effect of subsoiling on the crop.” The land had been 
used for cotton the previous year, for which it was well fertilized. 
“The quality was by no means as uniform as could be desired for such 
a test, as is shown by the varying yields of the unfertilized, and of the 
identically fertilized plats.” The fertilizers applied were the same in 
both experiments as those recommended in Circular No. 7 of this Office, 
except that dried blood was only used on one plat; that stable manure 
was applied to one plat ; and that cotton- seed meal, 360 pounds per 
acre, was used alone, and the same quautity, 720 pounds, and 1,080 
pounds were each combined with mixed minerals (superphosphate and 
muriate of potash). The tabulated data include the rain-fall at the 
station for each month during the growiug season, the fertilizers 
applied and their cost per acre, and the yields of corn per plat and 
per acre. The results were suggestive but not conclusive, the land not 
being sufficiently uniform in fertility, and the results of the two experi- 
ments not fully sustaining one another. The geueral indications 
derived from these experiments were as follows: 
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(1) The nitrogenous fertilizers materially increase the yield of corn. 

(2) Nitrate of soda is better for corn than either sulphate of ammonia, cotton-seed 
uieal, dried blood, or stable manure. 

(3) It is easy to apply too much nitrogen to corn. 

(4) Nitrogen in moderate quantity, combined with phosphoric acid and potash, is 
better than when used alone, on corn. 

(5) 8 upor phosphate does not give satisfactory results when used alone on com. 

(6) It is not advisable to apply potash alone ou corn. 

(7) The mixed minerals— superphosphate and potash— -combined with a moderate 
dose of nitrate of soda, give the best results. 

The half of the field which wan subsoiled in the second experiment 
averaged 25.08 bushels of shelled corn per acre, as compared with 24.19 
bushels on the half not subsoiled, a difference of 0.89 bushel. After 
the crop of corn was harvested a spontaneous growth of crab-grass 
(Panicum sanguinale) sprang up, the growth of which on the differently 
fertilized plats was noted. 

The greater luxuriance of the grass on the nitrogen izod plats, the luxuriance in- 
creasing as tlu* quautity of nitrogen \n jus greater, suggests that there was more nitro- 
gen than the corn crop could tube up and appropriate. The failure of the volunteer 
crop of grass in the stahle-mauure plat is inexplicable except on the hypothesis that 
the organic nitrogen of the stable manure w as more assimilable and consequently 
more completely removed from the soil than the nitrogen of the dried blood, the 
nitric acid of the nitrate of soda, or the ammonia of tho sulphate, But what became 
of it ? It did not increase the yield of coni. 

Inter cultural fertilizing. — “ The object of this experiment was to find 
the effect of dividing a given amount of fertilizer into two or more 
portions and applying these portions successively at stated periods ” 
during the growing season. Five plats, about one fourteenth acre each 
in size, and of gray, sandy, nearly level soil, were planted to corn. A 
fertilizer at the rate of 168 pounds superphosphate, 189 pounds cotton- 
seed meal, and 64 pounds muriate of potash per acre was applied oil 
four of these plats, either all before planting, one half before planting 
and the other half later, or one third before planting and the balance in 
two separate applications. One plat received no fertilizer. The yield of 
shelled corn per acre is given for each plat. The largest yield (22.7 
bushels) was on the plat to which the whole amount of fertilizer was 
applied before planting. “ While nob decisive, the results indicate that 
one undivided application, at or before the time of planting, will give 
as large a final yield as when divided into two or more portions. * * * 
This experiment will be repeated next season,’ 7 

Foddjbb tolling, E. J. Keddino (pp. 140-142).— The object of this 
experiment was to ascertain the advantages of the practice, which “ is 
welLnigh universal in the leading cotton States,” of stripping the leaves 
from the stalks of corn, for feeding purposes. Thirty-eight rows of 
corn, each 270 feet in length, served for the trial. August 17 the blades 
were pulled from the stalks in every even-numbered row. The weights 
of the cured leaves and of the corn from the rows u palled” and those 
“not pulled” are stated for each plat. 
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On careful examination of the table it will be observed that the weights of corn 
yielded by rows from which the blades were stripped exceed those from the corre- 
sponding unstripped rows in only three instances. With these exceptions every 
unstripped row exceeded its adjacent stripped row by 1.7 to 10.2 pounds of corn iu 
the ear» averaging 5.76 pounds ; while to compensate for this loss of corn the stripped 
rows yield an averago of 13.4 pounds ol fodder. 

Calculating the results for one acre, and allowing 78 cents per acre 
for the cost of pulling, $1 per hundred pounds for the cured leaves 
pulled off, and 85 cents per bushel for the shelled corn, the financial 
result is $1.02 in favor of the pulling. 

Deep versus shallow culture of corn, It. J. Bedding (pp. 143, 
144). — A piece of sandy soil, with a hard, yellow clay about 1 foot 
beneath the surface, was divided into five plats, each containing about 
one fourteenth of an acre. The land “ had been in weeds the previous 
year.” All the plats were fertilized alike, and planted with Bates corn. 

u The entire section was plowed the first time, deep and close, with 
scooter plows, April 29. Plowed second time May 17, plats 1, 3, and 5 
very shallow, with Plauet, jr., cultivator, with small sweeps attached; 
plats 2 and 4 very deep with scooters, out and out. Plowed third time 
June 2, plats 1, 3, and 5 very shallow, as before; plats 2 and 4 very deep 
with shovel plows. Fourth plowing June 24, same as third plowing.” 

The blades were stripped from all the plats August 13, and the corn 
harvested October 17. The table of results shows the yield of shelled 
corn and of cured fodder per acre on each plat. The plats receiving 
shallow culture averaged 2.4 bushels of shelled corn per acre more, and 
38 pounds of cured fodder less than those receiving deep culture. 

Variety test of corn and rroadoast manuring, R. J. Redding 
(pp. 144-146). — Tabulated notes are given on 21 varieties of corn, 
including the yield of each variety when the fertilizer (superphosphate, 
cotton-seed meal, and muriate of potash) was applied in the hill and 
when applied broadcast. 

“The lesson to be drawn from the result is, that if the season proves 
unfavorably hot and dry it were better that the fertilizer be more 
generally and uniformly distributed throughout the surface soil, espe- 
cially if the fertilizer be used in large quautity.” 

Cotton seed (crushed) versus cotton seed meal for corn, 
R, J. Redding (p. 147).— A brief account of an experiment to test the 
effects of equivalent amounts of crushed cotton seed and cotton-seed 
meal on corn. The “ location was unfortunate,” and the results of the 
experiment were “totally unreliable and insignificant.” 

Coen at different distances, G. Speth (p. 148).— In this experi- 
ment, made on a piece of land 104 feet long by 45 feet wide, the rows 
were all 5 feet apart, and the hills 2, 3, or 4 feet apart in the rows. 
“The land was a good chocolate clay loam, with clay subsoil.” The 
data given include for each plat the number of hills per acre, number 
of large ears and nubbins, and the yield of shelled corn per acre# 
The largest yield of shelled corn was where the hills were 4 feet apart to 
the rows, and the largest number of nubbins where they were 2 feet apart* 
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Georgia Station, Bulletin No. 11, January, 1891 (pp. 46). 

Cotton, fertilizer and culture experiments, and variety 
tests, R. J. Redding- (pp. 1-21). 

Special nitrogen experiment s (pp. 1-11). — The two experiments re- 
ported in this connection are similar in general plan to those made with 
corn and reported in Ballet in No. 10 of the station (See above). The 
fertilizers used were the same and used in the same combinations, except 
that dried blood in one third, two thirds, and fall rations was added, 
and crushed cotton seed was applied on one plat; but the amount of 
each single material or mixture used was only a little more than half 
that used in the previous experiments. 

Each experiment was made on 28 foiirteenths acre plats. The land 
occupied by tbe two experiments was not altogether uniform— that 
used for one of them being somewhat uneven as regards the quality of 
the soil. “Pefcerkin” cotton was planted April 1G. “The season was 
favorable, and a good stand was maintained — one stalk about every 16 
inches.” The results of the experiments are given in three tables, which 
show the yields per acre of seed cotton and ot lint on each plat; the 
increased yield oflint with the use of mixed minerals, and of nitrogen ; 
the value of the same, and the cost of the added fertilizer; the prolit 
(or loss) on nitrogen and on mixed minerals; and the total profit. The 
author does not consider that tbe results warrant, final conclusions. 
Those of the two experiments are in some instances conflicting, and in 
others indicate a lack of uniformity of the soil. 

Notwithstanding tlie occasional discordance, the experiments are of considerable 
value — more, perhaps, to the experimenter than to the farmer. 

The results indicate — 

(1) That the soil is deficient in both phosphoric arid ami potash, especially in the 
former on the sandy portion and in the latter on the clayey portion. Neither phos- 
phoric acid alone nor potash alone gave as good results as when combined with each 
other. 

(2) That the soil also requires nitrogen in some form in order to produce the best 
yield of cotton. Nitrogen alone produced little or no affect, but very decided affects 
when mixed with phosphoric acid and potash. 

(3) That the use of stable manure and of cotton-seed, composted with superphos- 
phate and muriate of potash, is to be strongly recommended, as far as materials are 
available, on account of superior economic results. 

(4) That cotton responds promptly and profitably to applications of nitrogenous 
manures, and is not very choice about the source or form of this element, but. pre- 
fers it rather in organic form or in nitrate than in the form of sulphate of ammonia. 

Intercultural fertilising of cotton (pp. 11-13).— The object and general 
plan of this experiment were similar to those of the experiment with 
corn reported in Bulletin No. 10 of the station (See above). Five plats, 
each containing four rows of cotton 209 feet long, and on “ well-improved 
clayey loam land” were used for the trial. Fertilizers were applied at 
the rate per acre of 336 pounds of superphosphate, 168 pounds of muri- 
ate of potash, and 373 pounds of cotton-seed meal. One plat received 
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' no fertilizer. The yields of cotton per plat and per acre, the increased 
yield over the unfertilized plat, and the cost of the fertilizer are tabu- 
lated. The conclusions given are as follows : 

(1) It is manifest that marked effects result from intercultural fertilizing, or suc- 
cessive applications of fertilizers during the growing period. 

(2) Larger doses applied at planting, or during the earlier periods of growth, result 
in early maturity of the crop. 

(3) Whenever a heavy application of a readily available fertilizer is to be made it 
would be advisable to divide it into at least two doses and possibly more. 

The experiments will be continued the coming season. 

Topping cotton (pp. 13-15).-— For this experiment sixteen rows were 
laid oft* on a piece of good land, the rows being 3.73 feet wide and 209 
feet long. The cotton on one row of each of the four plats into which 
the experimental field was divided was topped July 1 (plants 12 inches 
in height), July 15 (24 inches), and August 1 (30 inches). The fourth 
row of each plat was left untopped. A table shows “ the weights of 
seed cotton gathered from each row of each plat at each of the three 
pickings, together with the total yield of each row and the estimated 
yield in pounds of lint per acre. * * * The untopped rows made an 
average yield of 033 pounds of lint per acre ; the rows topped July 1, 
505 pounds; those topped July 15, 015 pounds; and those topped 
August 1, G19 pounds. * * * It is plain that the topping at each of 
the periods (July 1, July 15, and August 1) proved injurious instead of 
beneficial, and that the earlier the topping was done the greater was 
the injurious effect.” 

The author is inclined to believe that the experiment, might have 
resulted differently if the plants lmd had more “ distance.” Investiga- 
tions in this lino will be continued. 

Deep vs. shallow culture of cotton (pp. 15-17). — In the culture of cotton 
“the weight of opinion and practice of late years has been on the 
side of deep preparation, but shallow after culture. There are many, 
however, who yet hold to the idea that cotton should be plowed deep 
and close, especially in time of drought. * * * The object of this 
experiment, which will be repeated indefinitely, is to determine the 
relative effects of deep or shallow culture on the final yield of the crop.” 
Five plats of four rows each, adjoining those on which the two experi- 
ments mentioned above were conducted, and receiving the same pre- 
paratory treatment, “were plowed close and deep the first time. At 
each subsequent plowing plats 1, 3, and 5 were plowed as shallow as 
possible with a five-hoe cultivator (small sweep hoes) running twice in 
a row, and plats 2 and 4 were plowed as deep as possible with the same 
implement, but using instead of the sweep blades five IJ-inoh scooters, 
set close and running three times in a row.” 

The yield of seed cotton from each plat at each of four pickings, 
the total yield of seed cotton per plat, and the yield of lint per acre 
are recorded in a table. “ Calculated to yield of lint per acre, the 
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shallow-culture plats made 510 pounds and the deep-culture plats 514 
pounds of lint per acre, a difference of 26 pounds ” in favor of shallow 
culture. 

Test of varieties of cotton (pp. 17-20). — Tabulated data and brief 
descriptive notes are given for 24 varieties grown iu 1800 on a “rather 
heavy clay loam ” liberally fertilized with superphosphate, cotton-seed 
meal, and muriate of potash. The largest yields of lint and seed cot- 
ton were produced by Peterkin, Keith, T. J. King, Hawkin’s Jumbo, 
Dickson's, Welborn’s Pet, Texas Storm and Drought-Proof, Truitt’s 
Imperial, Hunnicutt’s, Minter’s, and Mikado. 

Bill vs. drill culture of cotton (pp. 20, 21 ). — Cotton was planted in 
hills 3| by 3$ feet, on one half of a field of 45 rows, and iu drills 3f feet 
by 10 inches on the other half. The yields are reported iu a table, but 
inasmuch as the drilled half of the field was much better land than the 
other half no definite conclusions can be drawn from the experiment. 
Attention is, however, called to the following facts aud suggestions : 

One acre computed to contain 3,130 hills, but actually containing 3,016 stalks, pro- 
duced 508 pounds of lint; while the other acre, planted in drills and containing by 
Aetna! count. 7,952 stalks, yicldod 593 pounds of lint. It is quite probablo that the 
drillod plat would have produced a larger yield if the distanco between the stalks 
had beeu increased front 19 to 24 or 30 inches, while it is almost demonstrably certain 
that- the hill portion would have yielded a much larger product if the distance one 
way had been 30 incites instead of 44. The conclusion is suggested that a medium 
between the number of stalks standing on tlio hill portion and that on tho drilled 
portion would have given a larger yield. It required (at least there were actually 
used) 2 bushels of seed per ac-e to plant tho drilled plat; the lulled plat required 1 
peck, a saving of If bushels of seed per acre. At 50 cents per bushel (a moderate 
price for good planting sood) this saving would auionnt to 87) cents, more than suffi- 
cient to pay for the extra labor of planting the cotton in hills. The labor of boeing 
tbo hilled plat, was loss than half that, required by the drilled plat. 

The result of the experiment suggests tho importance of regnlating tho distauce 
and the number of stalks according to Bomo definite rule, not subject to tbe whim or 
careless judgment of an ignorant laborer. 

Experiments in the culture op sweet-potatoes, tomatoes, 
CABBAftES, ETC., G. SPETH (pp. 22-40). 

Sweet-potatoes (pp. 22-29). — In view of tlic importance of this crop iu 
the Southern States, tbe station bas undertaken a variety of experi- 
ments with sweet-potatoes. This article contains a report on experi- 
ments (1) in planting at different distances, aud (2) with fertilizers. 
The laud used in both cases was a clay loam with clay subsoil. 

Planting at different distances.— The yields for 3 varieties planted 
at distances of 1J by 4, 2} by 4, and 2 by 4 feet are given in a table, 
those for the last mentioned distance being the best. 

Fertilizer experiment.— In this “ the effect of varying rations of differ- 
ent potash salts in combination with full rations of superphosphate 
and cotton-seed meal ” was tested with 5 varieties of sweet-potatoes. 
Kainit and muriate of potash in half, fall, or double rations were each 
nsed along with the other fertilizers on three plats, and four plats 
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received no manure. The results are summarized in four tables. The 
largest yields were obtained when the full ration of potash was used. 

Cabbages (pp. 29-31 ).— Tabulated data are given for some 30 varieties 
planted late in the spring. 

Tomatoes (pp, 32-37). — Tests of varieties and experiments with fer- 
tilizers are reported. 

Tomatoes, tests of varieties . — Tabulated data for 32 varieties, and brief 
descriptive notes on the 10 most productive varieties, viz., Horsford’s 
Prelude, Cumberland Red, Essex Hybrid, Golden Queen, Ignotum, 
Optimus, Puritan, Red Cross, and Table Queen. 

Tomatoes, fertiliser experiment . — Nitrate of soda, cotton-seed meal, 
muriate of potash and superphosphate (mixed minerals), and the min- 
erals in combination with different amounts of either nitrate of soda or 
cotton seed meal, were used on seven plats, aud one plat received no 
manure. The results, as tabulated, indicated that— 

(1) Tlie application of nitrogen alone gave no increase over the mi fertilized plat; 
(2) minerals produced u marked hicreaso ; (!!) nitrogen in single ration in combina- 
tion with mixed minerals showed a decided gain over mixed minerals alone; (4) the 
largest yield was attained by the application of double rations of nitrogen and mixed 
minerals; (5) the effect of nitrogen depends upon the presence of the mineral ele- 
ments, phosphate and potash ; (0) curliness is in proportion to the effectiveness of 
the fertilize!. 

Peas (pp. 37-40). — Tubulated data for 27 early and 16 late varieties. 

Beans (p. 41). — Tabulated data, for 30 varieties. 

Lint of fruits planted at the station in 1890 (pp. 43-45), — This includes 
47 varieties of apples, 6 of cherries, 14 of tigs, 42 of peaches, 36 of pears, 
26 of plums, 5 of quinces, 48 of grapes, 13 of blackberries, 14 of rasp- 
berries, and 51 of strawberries. 


Illinois Station, Bulletin No. 13, February, 1891 (pp. 64). 

FIELD EXPERIMENTS WITH CORN, G. E. MORROW, M. A., ANT) T. 
F. Hunt, R. S. (pp. 389-432), — Tliis article gives a detailed account 
of experiments with corn in 1890, together with a summary of the 
results of similar experiments in 1888 and 1889, which were recorded 
in Bulletins Nos. 4 aud 8 of the station (See Experiment Station 
Record, Vol. I, p. 28, and Vol. II, p. 14). The following subjects were 
treated: test of varieties; time of planting; depth aud thickness of 
planting; planting in hills or drills ; frequency and depth of cultiva- 
tion ; root growth ; effect, of root pruning and of fertilizers; rotation of 
corn, oats, and timothy or clover, or both ; and rotation of corn and 
oats compared with continuous cropping with corn. 

These experiments were made on a black loam about 20 inches deep, underlaid 
with yellow clay— the soil common to the prairies of Central Illinois. Apparently 
the plats were notably uniform, and admirably adapted to field experimentation. 
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Judged by the resntts, 1888 vras nnmmally favorable for tlie corn crop, 1889 mncli 
less favorable, and 1890 still less than 1889. The yield of air-dry corn per acre from 
the medium maturing varieties for tlie three years was 90, 75, and 02 bushels 
respectively. 

In 1889 the rain-fall was unfavorably distributed, and the temperature was below 
normal ; in 1890 the rain-fall was very deficient, hut the temperature was more 
propitious during the corn months. 

Experiment No A . — Corn, tent of varieties (pp. 392-404). — The varie- 
ties tested in 1890 included 28 yellow dent, .13 white dent, 1 mixed 
dent, 1 Hint, and Brazilian flour corn. The results, as in the case of 
the similar experiments previously reported, are given in detail in 
tables, with summaries, general notes, and a meteorological record of 
the growing season of 1890. 

Experiment No. 3. — Corn , time of planting (pp. 405-407). — In 1890 
corn was planted at seven different dates at intervals of a week, from 
April 28 to June 9. The details and results are stated in tables giving 
dates of planting and cultivation, implements used, yield of corn, and 
per cent of water in corn. 

Experiment No. 4. — Corn, depth of planting (p. 407), — May S, 1890, 
six rows, each 6 rods long, were planted at depths varying from 1 to 0 
inches with Burrs White corn, four kernels to the hill. The yields are 
reported in a table and compared with those for 1888 and 1889. 

Experiment No. 5. — Corn, thickness of planting (pp. 407-415). — In 
1890, as in previous years, 44 this experiment was conducted to determine 
not only the best thickness at which to plant corn, but also the best 
manner of distributing the seed at a given thickness, whether, for 
instance, to plant three kernels every 42 inches or one kernel every 14 
inches.” Burr’s White corn was planted 44 at six different degrees of 
thickness as follows: 47,520, 23,760, 15,840, 11,880, 9,504, and 5,940 
kernels per acre.” Tables show for each planting the number and 
weight of stalks and ears harvested ; the yields of fodder, stover, and 
shelled corn, and pounds of stover for eacli pound of shelled corn, in 
1888, 1889, and 1890; detailed data for 1890 ; and the yield of dry mat- 
ter and digestible substance per acre in 1890. 

Experiment No. 0. — Corn , planting in hills or drills (p. 415). — Three 
plats, containing 0,433 acre each, were planted with the same quantity 
of Burr’s White corn, one plat in drills and the other t wo in hills. One 
of the plats planted in hills was cultivated both ways, the other two one 
way. The yields of shelled corn iu bushels per acre, as stated in a 
table, were 60.8 on the plat planted in drills, 71.7 on the plat planted in 
hills and cultivated one way, and 77.7 on the plat cultivated both ways. 

Experiments Nos. 8, 9, and 10. — Frequency and depth of cultivation and 
root pruning (pp. 416-423). — Iu 1890, as in previous years, these were 
practically one experiment with three sets of conditions. In No. 8, in 
which the effects of frequency of cultivation were tested, the com- 
parison was between cultivating four times (ordinary cultivation), five 
times (ordinary cultivation, and once after tasseling), and thirteen times. 
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In No. 9 the effects of deep and shallow cultivation were compared on 
one piece of lam! ; and on another piece the effects of preparing the 
seed bed at different depths were tested, the soil not being stirred after 
the planting of the corn. 

The tract was scraped with sharp hoes to remove weeds with tho least possible dis- 
turbance of the soil, three times between May 38 and June 27. 

The yield of corn in bushels per acre was as follows : 

The effect of preparation of seed bed upon yield , 1890. 


rial. 


Preparation of seed bod. 


Yield 
per aero. 


1 Not. plowed 

2 Plowed 2 indies drop. 
.1 Plowed 4 inches deep. 
4 Plowed (5 inches deep. 
6 Plowed 8 inehog deep. 


lituhelt. 

66.4 
69.0 

69.4 
69.3 
71.7 


It is evident that, on this soil good crops of corn may ho raised with differently 
prepared seed beds, without any stirring of the soil after the corn is planted, if the 
weeds are thoroughly removed. 

In No. 10 the effects of root pruning 4 inches deep and 6 inches from 
the hill at the second, third, and fourth cultivations were observed. 
The results of the several experiments are stated in tables and are dis- 
cussed in some detail. 

Experiment No. 54. — Corn , root growth (pp. 423-428). — “As stated in 
former bulletins, the particular object of inquiry in this experiment was 
to ascertain the number of the roots of corn and their depth at the 
points where they were likely to be disturbed by cultivation, and what 
proportion of all the roots was likely to be so injured.” In 1890, fifteen 
plants of Burr’s White corn, containing 254 roots, were examined at dif- 
ferent dates from May 24 to June 28, and the results are stated in detail 
in a table and briefly discussed. 

At the first week of examination, when the plants were from 1 to 2J inches high, 
there were three ami four roots per plant. At the last examination, when the plants 
Avere 62 to 65 inches high, they had thirty- five roots apiece. The longest root traced 
Avas 53 inches, Avhile another was found which was 51,5 inches long. Three were 
broken off at 50 inches or more, probably near their end. Twelve were traced 
between 40 ami 50 inches, some of which were broken at the lengths given. 

Two thirds of the roots would have been broken by root pruning 4 inches deep; 
more than two fifths would have been broken at 3 inches deep; and one seventh at 
2 inches deep. 

In 1890, as in 1889, it was found that the depth of planting had little or nothing to 
do with the depth at which the roots grew. The first whorl of roots, other than those 
distinctly at the seed, which generally, if not always die, began to grow at from 1 
to 2 inches from tho surface of the soil, without reference to the depth at whioh the 
seed was planted. The stem between the seed and the first nodal whorl of roots is 
simply elongated and more slender if tho seed is planted deeper* Nothing is gained, ■■ 
therefore, by planting deeper than 2 or 3 inches in this soil, unless the dryness of the 
soil makes it essential. On the other hand, if it is necessary to plant deeper on : 
account of the dryness of tho soil, or to plant some of the corn deeper where planting 
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with ft corn planter on uneven ground so that alt tho corn may be covered, both the 
study of the roots and the results of Experiment No. 4 (depth of planting) indicate 
that little, if any harm will result. 

Experiment No. 24. — Corn , effect of fertilizers (pp. 428-431).— -The 
results of experiments in 1888, 1889, and 1890 are summarized in tables. 
The fertilizers used were stable manure, hog and cattle tankage, muri- 
ate of potash, superphosphate, sulphate of ammonia, and nitrate of soda. 

There was an increased yield of 9 bushels per acre on the plat fertilized with stable 
manure each season over those plats receiving no manure. The average yield of corn 
on the eight plats treated with commercial fertilizers was about 1 bushel less than 
on the two plats receiving no manure. On no plat so treated was the yield over 2 
bushels more than on those receiving no fertilizers. 

Experiment No. 2.3. — Rotations with corn , oats , and meadow, and with 
corn and oats, compared with continuous cropping of corn (pp. 431, 432). 

This experiment is introduced hero on account of its hearing upon the question of 
the application of fertilizers for tho production of corn. 

Briefly, ten half-acre plats, 5 by Id rods, have been cropped during the past 14 years 
as follows: plats 1,2, and 3 have been in corn continuously ; plat 4 in corn and oats 
alternately; and plats. >. (1,7, H, 9, and 10 have had this rotation : corn, 2 years; 
oats, lyonr; meadow (clover, timothy, or both), 3 years. 

From plats 1, 2, and 3 both corn and stocks have been removed. Plat 1 has had a 
liberal application of stable manure each year. Plat 3 has had no fertilizer of any 
kind applied. * " * 

[Dissolved bone-black, muriate or sulphate of potash, and sulphate of ammonia 
wore applied on plat 2 in 18*8, 1889, and 1890.] 

The half acre which had been manured 13 years successively with stable manure 
yielded in 1888 about one fourth; in 1889, after another liberal application of stable 
manure, about three fourths; and in 1890, after still another liberal application of 
stable manure, about one third more com than the unfertilized half acre upon 
which corn has been raised continuously for 15 years. Averaged for 3 years, the plat 
which received stable manure yielded about 38 per cent more than the plat not fer- 
tilized. The average increase in yield was 18.4 bushels per acre. At 35.7 cents 
per bushel, tho average farm price of corn in Illinois during 12 years (1876-87), this 
increase would ho worth yearly $6.56. The plat receiving commercial fertilizers 
yielded during the 3 years a little less (although practically the same) than plats 
receiving no fertilizer of any kind. 

A table shows the yield on each plat for 1888, 1889, and 1890. 
Summary of experiments with corn (pp. 390-392). 

Among tho many varieties of dent corn tried one or moro years, twelve have been 
tested in 1888, 1889, and 1890, and each has averaged 67 bushels per acre or more, 
the largest average yield being 80 hnshels. Of the yellow varieties, Learning, Fisk, 
Legal Tender, Clarke Iroquois, and Riley's Favorite are medium-maturing, and will 
be found desirable for Central Illinois. Steward’s Improved is too late for this local- 
ity. Murdock and Edmonds are early-maturing and may be grown farther north* 
Of white varieties, Champion White Pearl or Burr’s White, and Clark’s 110-Day are 
medinm-mattiring and desirable for Central Illinois. Helm’s Improved is almost too 
late for this Ideality. 

The stand of corn has been about 10 per cent less than the per cent of kernels 
sprouting under test conditions. 

Barrenness does not seem to be a variety characteristic, but depends largely upon 
the season and the thickness of planting. The stalks had many more ears in 1889 
than in 1888 and 1890. There were fewer barren stalks where corn was planted at 
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the ordinary rate of 13,000 kernels per acre than at either thicker or thinner plant- 
ing. When four times as many kernels were planted one half the stalks were 
barren. 

Without exception the medium-maturing varieties (maturing about September^)) 
have given each year a higher average yield than either the early or late-maturing 
varieties— from 7 to 30 bnshels higher than the former, and from 3 to 7 bushels higher 
than the latter. 

The per cent of water in thn kernel of the corn when husked varies with the vari- 
ety and with the season. Daring the II years the early-maturing varieties have 
contained an average of 17.1 per cent of water; the medium-maturing, 21.3 percent; 
and the late-maturing, 20.4 per cent. (Thoroughly air-dry corn contains about 11 
per cent of water.) Taking an average of the three seasons, the loss in weight of 
shelled corn from November l, when tho crop was gathered, until it became thor- 
oughly air-dry was, for tho medium-maturing varieties, at the rate of 116 bushels in 
1,000 bushels. The loss from drying in 1890 was only about half that of 1888 and 
1889. Seventy-five pounds of ear corn were ample to give for a bushel of corn on 
November 1, 1890 ; but in 1889, 80 pounds were not sufficient. 

Good crops of corn were raised from a medium-maturing variety when planted at 
any time during May. Planting in the last week of April gave somewhat poorer 
results, and the land uniformly required more cultivation to keep it equally free from 
weeds. When tho corn was plauted after the 1st of June the yield was somewhat 
less and the corn did not always mature. 

While during no season was there any direct relationship between the depth of 
plauting and tho yield, taking an average of the three seasons, tho shallower-planted 
rows gave the larger yield. It was found that, not counting the roots directly at the 
seed, which afterwards die, the first whorl of roots starts at from 1 to 2 inches from 
the surface, without reference to the depth at which the kernel has been planted. 

Corn planted at tho rate of one kernel to every 12 inches, in rows 3 feet 8 inches 
apart, about 12,000 kernels per acre, gave a larger average yield of corn and a larger 
yield of good ears; and contained more corn in proportion to stalk by weight, and a 
larger proportion of ears to number of stalks, than when planted either thicker or 
thinner. The thinner tho planting the larger wore tho single ears and stalks. 

If tlie average of the 3 years ho taken, the yield of corn fodder (corn and stalks) and 
corn stover (corn fodder after the corn has been husked) decreased constantly from 
tho thickest to tho thinnest plantings. Planting at the rate of one kernel every 3 
inches, 47,520 per aero, gave a little larger yield of dry matter and of digestible sub- 
stance than planting at twice that distance; but the yield of grain from the latter 
planting was so much better that it is believed the nutritive value of the crop for 
fodder purposes was greater where planted at the rate of one kernel every 6 inches, 
about 24,000 kernels per acre. The avorage yield of field-cured corn fodder from the 
five thicknesses of plauting (one kernel every 3 inches to one kernel every 15 inches) 
during the 3 years, was nearly 6 tons per aero. Neither for fodder purposes, nor for 
the production of grain merely, was there any material difference in the yield whether 
one, two, three, four, or five kernels were planted per hill, the whole number of kernels 
planted per acre remaining the same, provided the laud was kept equally clean. 

In 1890, where the corn was planted in both hills and drills and given an equal 
amount of cultivation, which kept the com in hills cleauer than the corn in drills, 
the result was decidedly in favor of the corn in hills. In 1888 there was no practical 
difference. 

During the 3 years no appreciable benefit was derived from frequent cultivation 
nor from cultivating after tho ordinary time. 

For the 3 years the yield of corn has been increased «by the shallow cultivation 
one tenth over the deep cultivation* The least increase in any one season was a 
little less than one twelfth in 1890 aud the greatest increase one eighth in 1889. In 
but one case in the 3 years did a deep-cultivated plat yield more than a shallow* 
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cultivated plat. The plat which had no cultivation after plauting, except that tho 
weeds were removed by scraping with a sharp hoc, yielded more each season than 
the average of the deep-cultivated plats; and in but two instances, once in 1889 and 
once in 1890, did any one of the deep-cultivated plats yield more than the plat not 
cultivated. These experiments indicate that any cultivation of the soil which 
effectually removes the weeds, and at the same time disturbs the roots as little as 
possible, is the best, and that on this soil the stirring of the ground beyond what is 
necessary to kill the weeds is of little, if any, benefit. Undoubtedly it is better to 
disturb some roots than to allow weeds to grow. 

Pruning the roots of corn to the depth of 4 inches, (i inches from the stalk, h&B 
reduced the yield 16 and 23 per cent in 1889 and 1890, respectively. The reason that 
root pruning reduced the yield to a greater extent than deep cultivation is proba- 
bly that the root pruning was done on all four sides of the hill at each pruning. 
The depth at 6 inches from the plant has been determined with 251 roots, and 174 
were found to be 4 inches or less from the surface; 108, 3 inches or less from the sur- 
face. In other words, a cultivator running 4 inches deep would disturb about 70 
percent of the roots, and at 3 inches about 43 per cent. Of 115 roots on four plants 
examined June 2L and 28, the end, or tho*point where broken, of 54 was 12 or more 
inches deep ; of 33, 18 or more inches deep ; and of 17, 24 or more inches deep. 

Twelve trials have been made of tho effect upon a corn crop of fertilizers when 
applied to the prairie soil of Illinois. No practical benefit was obtained from the 
use of commercial fertilizers. The increased yields from tho use of stable manure 
probably repaid the cost of the application and loll some profit; hut clearly the 
value of s table manure was not equal to the estimates often made, based upon tho 
cost of commercial fertilizers containing the same amount of plant food. 

Good crops of corn have been raised during the past 3 years from land which 
has now been in corn for 15 successive years, and has received no manure of any 
kind; while somewhat better crops have been raised where the land has been in 
corn but one third the time, and in timothy and clover one half the time. 

Garden experiments with sweet-corn, 1800 , T. J. Bu&rill, 
Ph. D., AND G. W. MoGluer, B. S. (pp. 432-443). 

JJ jL'periment No . 49. — Sweet-corn, test of varieties .—- This is a continua- 
tion of an experiment previously reported in Bulletins Nos. 4 and 8 of 
the station (See Experiment Station Eecord, Vol. I, p. 33, and Vol. II, 
p. 19). 

The grouping of sweet-corn, described in Bulletins Nos. 4 and 8, has been revised 
so os to bring together those so-called varieties that were nearly enough the same 
to appear to justify such a classification. Several of the varieties still left as dis- 
tinct are so much alike that for all practical purposes they might bo considered the 
same. There are but very few varieties so distinct that each does not approach oue 
or more other varieties so nearly that the line of separation is very faiut. The method 
of selection is evidently different among the various seed growers, and tlieir facili- 
ties for keeping varieties separate must in many cases be very imperfect, since wo 
get from tbe same dealer in different years seed nuder the same name, hut differing 
so much as not to be recognized as the same. * * * 

According to tho tests so far made, there are still 49 varieties of sweet-corn distinct 
enough to be left separate. Of these there are several in each group so much alike 
that it would not pay to grow more than one of them at a time. 

Dreec*s, a selection from Cory, is the earliest corn. It does not all ripen at the 
same time, and will afford a supply until something better can bo had. Ford’s or 
Crosby would be selected for tbe next early variety. Ford’s is very similar to Min- 
nesota, but larger, clearer iu oolor, and of better quality. Crosby has ten to four- 
teen nows of kernels, is below medium size, white, and of very good quality. 
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In the medium-early groups, Stabler^ Early, Concord, Shakers’, Pee and Kay, 
Squautnm, and Asylum are recommended. Of late varieties, Old Colony is of better 
quality than S to well's Evergreen, and it remains in condition for use nearly as long. 
* * * Of the shallow-grained late varieties thero would l>e little choice between 
Mammoth, Uickox, and Henderson, # * * For farmers who do not care to plant 
more than a single variety, Crosby, planted at different times, would be as good as 
anything. The new varieties sent out overy year at high prices, are almost certain 
to be a disappointment to the grower, since they nearly always fail to fulfill the 
claims of the introducer. 

In tho classification of sweet-corn the varieties are divided according to the time 
in reaching edible maturity alter planting, into early, medium, late. Also on color: 
yellow, white, colored, not yellow. A further division of varieties is made into eight- 
rowed, and having more than eight rows. 

Circumstances have made it impracticable to give any estimates of yields of corn 
grown the past season. 

Classified descriptions are given for the 49 varieties recognized as 
distinct. 

Pop-corn, test of varieties, T. J. Bijrrill, Pjl J)., and G. W. 
McOluer, B. S. (pp. 445-447). 

The pop-corn varieties were primarily grown for botanical and other closely re- 
lated studies, and especially in tests of cross-fertilization, from which interesting 
results are to be reported at another time. 

The list of varieties of pop-corn grown the past season by tho station is as full as 
it was possible to make it from the seedsmen’s lists received. * * * So far, all the 
varieties of pop corn may ho readily divided into two very distinct types or classes. 
One class is very commonly known as rice corn, and lias kernels more or less pointed, 
with the outer coat, where the silks were attached, continued into a sort, of spine, 
which may either stand almost erect or may be depressed by the crowding of the 
Jiu*k on the ear. Tho ears in cither case are rough to handle. The other class, of 
which the white, at least, is frequently known as pearl com, has kernels rounded or 
flattened over the top and very smooth, the point of the attachment of the silk lining 
lower down on tho same side of the kernel as the germ. The two classes thus dis- 
tinguished may he divided, as with sweet and field corn, into early, medium, and 
late, and these agaiu into white, yellow, and colored not yellow. 

All the varieties of corn cross with each other so readily that it is difficult under 
ordinary methods to keep a variety strictly to any given typo ; and so we find fre- 
quently that corn sent from different sources under the same name will diffor as 
much as corn from the same sou roe under different names, and that there is room 
for question as to whether a given lot belongs in this or that group w hich we class as 
a variety. 

Classified descriptions are given for 15 varieties. 

Growth and increase of dry matter in corn, G. E; Mor- 
row, M. A., and T, F. Hunt, B. S. (pp. 448-450). 

This is a preliminary report of a series of observations on the rate of growth of 
field oorn, as determined by measurements and by ascertaining the quantity of dry 
matter at different dates. The design is to attempt to determine by a series of such 
observations the lolations between growth, both of the whole plant and of its differ* 
eut constituents, and meteorological conditions; and also to help to determine the 
stage of growth at which the plant has the greatest food value. 

The plan adopted is to cut, to measure, and to examine by chemical analysis at 
stated intervale during the season of growth, the stalks of duplicate or triplicate hills 
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grown tinder conditions as nearly similar as possible. The average results of the 
examination of 6 or 9 stalks will usually give a fairly correct basis for comparison. 
Work of this nature has been done during 1889 and 1890, under very similar condi- 
tions of soil, cultivation, time of planting, etc., but with different varieties. 

[In 1889, Edmonds, an early-maturing yellow dent variety, was used; in 1890, 
Burr’s White, a medium- maturing variety.] 

A condensed table shows that oorn planted the first week of May reached its maxi- 
mum height (about 10 feet) August 5 in 1889, and July 21 m 1890. In each year a 
growth of 25 inches was made in 7 days; July 8 to 15, in 1889, and June 23 to 30, in 
1890, In the latter year a growth of 48 inches was made in 14 days, from June 10 to 
June 30. With the average temperature nearly the same, hut with 2 inches greater 
rain-fall in May, 1889, than in May, 1890, the corn made much less growth during the 
month in the former year. With the average temperature 9 degrees lower and the 
rain-fall much greater in June, 1889, than in Juno, 1*90, ihe corn had not half the 
height at the end of the month in the former that it had in the latter year. With 
the average temperature nearly the same, but with a much greater rain-fall in July, 
1889, than iu July, 1890, the growth in the latter year was much more rapid. 

The results each year show that the quantity of solid or dry matter in the corn 
plant is relatively very small in the early stages of its growth. When the corn had 
reached half its total height it had but about 7 per cent, and when iu full tassel, about 
36 per cent of its maximum weight of dry matter. When the kernels were in the 
soft milk stage the plants contained about 62 per cent of the maximum weight of 
dry matter in 1889 and about 78 percent in 1890. In 1889 there was a continuous 
increase of weight, with but a single exception, until the corn was ripe. In 1890 there 
was greater variation, but the greatest weight was at the final cutting, when the 
corn was thoroughly ripe. Some of the variations near the close of the season are 
partly explained by the dropping of the dried leaves and tassels. 

In Experiment No. 71 (corn fodder, effect of ripeness) an early-maturing \ariety 
of dent corn was planted May 5, 1890. One plat was cut when in the milk or roast- 
ing-ear stage, one when the kernels were dented and fairly hard, and one when the 
corn was fully ripe. The weights for equal plats when thoroughly field-cured wero 
1,328, 1,710, and 1,810 pounds. The weights of the ear corn from three plats, each 
ono tenth of an acre, were 302.50, 425.75, and 475.25 pounds. The weights w r cre 
determined of several samples of 100 kernels each from the corn on these three plats, 
and found to be 19, 29, and 31 grams per 100 kernels. 

The indications of these trials clearly are that, so far as quantity of dry matter is 
concerned, there is a great loss iu cutting corn before it is fairly matured, w hether it 
is deaigued for field-cured fodder or for silage; that to cut it for soiling or summer 
feeding, even w T hen it is in tassel, is to lose more thau half its possible food supply; 
that to cut it when the kernels are in ilio soft milk stage causes a loss of ouc fourth 
or more of the possible yield of dry matter ; that the dry matter of the corn kernels 
increases relatively more than that of the stalks in the later periods of growth. 

Other considerations will greatly affect the decision as to the best time for cutting. 
This preliminary report does not take account of the digestibility or palutability of 
the fodder at different stages of maturity, nor of the greater or less degree of loss in 
curing or from exposure, as affected by cutting at earlier or later stages. In case wet 
weather follows the cutting, the immature corn would probably ho most injured. 
In some years corn ent when in the milk stage and left in the field in oi din ary- 
sized shocks would become unfit for food. On the other hand, the longer the corn is 
left uncut the greater the danger of injury from storms or from the loss of leaves, etc. 
When fed fresh, the immature eorn is usually very palatable— much more so than 
when driod. In some cases, at least, the earlier cut corn fodder is less palatable 
when dried thau is that out when more mature. 
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Weight op ear corn per bushel op shelled core, G« B. 
Morrow, M. A. (pp. 450, 451). 

The percentage of water in corn in Central Illinois when hushed in the autumn of 
1890 was considerably less than in the years immediately preceding. We have found 
that 70 pounds lor the early, 73 for the medium, aud 78 for the late-maturing varie- 
ties tested at this station was sufficient to produce a bushel of air-dry corn at the 
last of October. 

Tests have been made February 14, 1891, in which a trifle over 05 pounds of Mur- 
doch, an early maturing variety, 66.5 pounds of Learning, less than 67 potindB of 
Burr's While, and a little over 66 pounds of mixed varieties of yellow deut made 56 
pounds of shelled corn. The ears were not especially selected. * * * 

When thoroughly air-dry, 12 pounds of cob per bushel, or 68 pounds of good ear 
corn for 56 pounds of shelled corn, would scorn a maximum for any variety suitable 
to bo grown iu this latitude. When the ears have been carefully selected, as in 
selecting corn for seed, less than this should be sufficient. When delivered to the 
buyer in the ear, there are often juauy partly shelled oars, inferior ears, some dirt, etc. 

No iixed rule can be given for determining the proper weight of car coru for a 
bushel of shelled corn soon after hushing. The per cent of moisture in both cob and 
kernel varies greatly in different seasons and iu different varieties. 

Illinois Station, Bulletin No. 14, February, 1891 (pp. 16). 

Milk tests, E. II. Farrington, M. S. (pp. 453-407). 

Tests of milk of separate cows (pp. 453-400). — The importance is urged 
of more definite knowledge regarding the milk of each cow of the herd, 
which the devising of various simple methods for the testing of milk 
has placed within the reach of every intelligent farmer. The record 
of two registered cows of the same breed is given from the Annual 
Report of the Maine Station for 1889, showing wide variations in yield 
of milk and butter. A report is made of tests of the milk given by 
each of fifty cows in 24 hours, being a continuation of the work in this 
direction, reported in Bulletin No. 10 of the station (See Experiment 
Station Record, Vol. II, p. 211). These fifty cows belonged to four dif- 
ferent herds. Tabulated data, showing the yield of milk aud of butter 
fat in 24 hours, date of calving, etc., are given for each animal. Iu herd 
A, consisting of thirteen cows, the time since calving was in each case 
4 months. The yield of milk in 24 hours varied from 8.25 to 15.25 pounds, 
averaging 11.5 pounds; and that of butter fat from 0 3 to 0.62 pounds, 
averaging 0.40 pounds. 

The thirteen cows in herd B had all calved within a month. The milk 
yield for 24 hours ranged with the individual cows from 17.75 to 38 
pounds, averaging 25 pounds ; and of butter fat, from 0.7 to 1.25 pounds, 
averaging 0.9 pound. Iu each herd the cow which gave the most 
milk produced the largest amount of butter fat, but u the most but- 
ter fat was not always produced by the cows giving the most milk. 
# * * The best cow [of herd B] was 77 per cent better than the one 
giving the least batter fat on this day, while in the previous compari- 
sons [herd A] the best was over 100 per cent better than the poore|t** 
Wide differences were also noticeable in herds 0 and D, but as the time 
since calving was less uniform the comparison is less striking, 
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Tests made at creameries (pp* 400, 401). — A table allows tin* pounds of 
nr.lk and of butter fat (us found by test) brought by each of seventy- 
eight patrons to two creameries in one day. At creamery A the butter 
fat in the milk supplied by forty-eight patrons ranged irom 3.3 to 5.2 
per cent; or to make 1 pound of butter fat, 30.3 pounds of the pool cat 
or 19.2 pounds of the richest milk would be required Milk brought 
by the thirty patrons to creamery ii contained from 3.7 to 0.1 per cent 
of fat, requiring from 15.0 to 27 pounds of milk for 1 pound of butter fat. 
A deseription is given of the method employed at a creamery in i)e Kalb, 
Illinois, of pacing creamery patrons on ( he basis of the amount of butter 
lat in the milk. A leport of one creamery for October, 1890, “shows 
that the pntions who were paid on the test plan received from 93 cents 
to $1.32 per 100 pounds of milk.” 

Sampling of milk to bt (csfttl (p. 401, illustrated). — An illustiated 
desenptiou of the method of sampling employed at a creamery at J)e 
Kalb, Illinois. 

Comparison of different milk tests trilh <ach other and with the gravimet- 
ric laboHttory analysis (pp, 402 100). — Notes are given on the Babcock, 
Patrick brine bath, mid the 1$ chiding (Vermont Station) methods of 
testing imlk, and comparisons of the results by these methods and the 
gravimetric (Adams, sand, and asbestos) methods for twelve samples of 
whole milk, live of skim-milk, and three of buttermilk. Vuiiutions in 
the lesults by the three gravimetric methods, amounting in some eases 
to 0.28 pei cent of fat, make the results of the comparative test of these 
and the simple methods unsatisfactory. The showing for the latter 
was, in general, quite good. 

Device for measuring arid into the test bottles (pp. 466, 467, illustrated). — 
An illustrated description of an apparatus for conveniently measuring 
the acid to be used in the test bottles in the Babcock method for testing 
milk. 

CHEMICAL AN AM SI IS OK “ UKBM MEAL* 1 AN1) “ OAT-DKST PEED,” 
E. II. Tauuinuton, M. S. (pp. 167,468). — Analyses of these two feeding 
stulfs are compared with the average composition of oats, wheat bian, 
corn meal, and timothy hay. Tlte germ meal, which resembled oats in 
composition, sold in car-load lots at $16 per ton. 

Kansas Station, Bulletin No. 14, December, 1890 (pp. 14). 

WlNVEU PROTECTION OP THE PEACH THEE, K. A. POPKNOK, M. A., 
and S. O. Mason, B. E. (pp. 81-84).— In view of the difficulty of secur- 
ing a crop of peaches in Middle and Northern Kansas, owing to the 
severe cold of winter and the late frosts of spring, the station has made 
experiments in protecting the trees. In the fall of 1887, after pruning 
the branches were drawn in toward the main stem and the tree was 
covered with boughs of evergreen, but this plan did not give satisfac- 
tory results, in 1888 the trees were bout, down m dose to the earth 
25909— No. 10 3 
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an practicable, the larger roots on opposite sides of the trunk, prefera- 
bly north and south, being cut off near the base’; and a covering of 
poor hay and brush was used for protection. The trees thus covered 
blossomed much more fully tlxau did those left exposed, and the fruit 
set well, but at the time of ripening a rot attacked all the peach trees 
and ruined the crop. In 1880 the method of protection used the pre- 
vious year was tried with the same trees. The results are summed up 
as follows : 

The trees urn now [fall of* 1HIN)] iu good healthy condition. Tho boaring wood is 
ill a compact head, with no long branches to be broken down by the fruit. The shoots 
and spurs are at this writing covered with plump fruit-buds. The lateral roots are 
strong, while those at front and hack are no longer an obstacle to the operation of 
laying down l he trees. There was this year a full crop of fruit, and such line Craw- 
fords, Old Mixons, Smocks, Stumps, Klhcrtas, Cohimhias, Bonanzas, and ltinggolds 
were not to lie found in any orchard hut our own in this locality, though in some 
favored stations outside the College farm certain seedling trees were in fruit in a 
limited way. 

We sold most of the product readily ou the spot at the rate of GO eonts per basket 
for the finest early, and 50 cents for the later fruit, the basket being the ordinary 10- 
pound grape package. 

The cost of put ting down 71 trees in the fall, including labor and hay bought, with 
the expense of replacing them in the spring, amounted to about 20 cents per tree, the 
labor being paid at the rate of 10 cents nor hour, and the hay costiug $2. The aver- 
age yield of the t-iees, accounting for fruit gathered and sold, and allowing by esti- 
mate lor borne stolen, was not far from one half bushel each, leaving, at the prices 
obtained, a net return of not far from $1.50 per tree. 

Notes on the g babes in the experimental vineyard, E. A. 
Popknoe, M. A., AND 8. O. Mason, B. S. (pp. 85-92),— Brief descrip- 
tive notes on 57 varieties. 

Louisiana Stations, Bulletin No. 3 (Second Series), (pp. 20). 

"Report of uorti cultural department, E. A. Morgan, B. S. 
A., and J. («. Lee, B. 8. (pp. 40-59). — This is a catalogue of the fruits 
ami vegetables now under test at the State and North Louisiana Sta- 
tions, with short notes on 47 varieties of tomatoes, 28 of corn, 15 of 
water melons, ami 2 of musk-melons grown at the State Station, and ou 
2 varieties of lettuce, 5 of radishes, 9 of peas, 6 of beans, 1 of onions, 5 
of tomatoes, 1 of beets, 1 of cucumbers, 8 of cabbages, 1 of squashes, 4 
ot corn, 8 of water-melons, 2 of musk-melous, and 21 of strawberries, 
grown at the North Louisiana Station. 

Louisiana Stations, Bulletin No. 4 (Second Series), (pp. 20). 

IBISH POTATOES, W . O. STUBBS, 1»H. D., H. A. MORGAN, B. S. A., AND 
J. CL Lee, B. S. (}>p. 00-81 ). — Tabulated notes are given on the yields 
of 10 varieties of potatoes grown iu 1890 at the Sugar Experiment St*, 
tion. It was i’o.pud that, contrary to the general opipioiij W estern -grown 
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potatoes gave better yields than the Boston or Eastern-grown. At the 
Forth Louisiana Station four investigations with potatoes were under- 
taken in 1890: (1) variety tests, (2) size of seed potatoes and whole 
potatoes vs. cuttings, (3) fertilizer experiments, and (4) profitableness 
of potato raising. 

Test of varieties. — Tabulated data aud brief descriptive notes are 
given for 57 varieties. The land used was fertilized with cotton-seed 
meal 400 pounds, acid phosphate 200 pounds, and kainit 100 pounds 
per acre. 

Six of the varieties yielded over 400 hnshels per acre, viz,.: Boston Peerless, Ver- 
mont Karlv ltose, Beauty of Hebron, C'ayuga, Callum’s Superb, and Kussett. Eleven 
gave over 350 bushels, viz.: Parson’s Prolific, Enos Seedling, Home Comfort, Late 
Favorite, Webb’s Early, Sylvian, Extra Early Vermont, 1> mill's Seed, Early Puritan, 
Dictator, Platt’s No. 5. Thirteen followed with yields over 300 bushels per acre, viz.: 
Baker’s Imperial, Strawberry, Bliss's Triumph, Burbank, Sunset, Great Eastern, 
English Kidney, Rural Blush, Irish Cup, Scotch B., Dimnmore, James Vick, and 
Buffalo Beauty. Of the remainder, seven gave less than two hundred bushels per 
acre. The lowest yield was 170 bushels per acre, the highest 435. 

Size of seed potatoes, and whole potatoes vs. cuttings. — Seven varieties 
were grown in four ways : (1 ) from whole largo toilers, (2) from medium 
sized tubers, (3) from cuttings of two or more eyes, and (4) from cut- 
tings of one eye. The results, as stated in tallies, show that while the 
larger the seed planted the greater the yield, “ the net yield, after 
deducting seed planted, varied but little. It is doubtful whether on a 
large scale pieces of potatoes larger than four eyes or smaller than two 
eyes will be found of the most profitable use as seed.” 

Fertiliser experiments . — These were made on a loose, gray sand of 
very poor quality. Fitrate of soda, sulphate of ammonia, cotton seed 
meal, acid phosphate, kaiuit, crushed cotton seed, and green cotton 
seed were used in various combinations, and all but the first two singly. 

The results, as stated in a table, indicate that a mixture of cotton- 
seed meal and acid phosphate gave the best results ; kaiuit produced 
no effect ; the miueral forms of nitrogen were probably “ washed from 
the soil by very heavy rains of early spring.” 

Profits in early potatoes. — In order to determine if potatoes can be 
profitably grown in Fortheru Louisiana for Fortheru markets, the prod- 
uct of about an acre of very poor laud was shipped to Chicago, where 
it netted over $50 per acre. “ There were produced besides 10 barrels 
of culls, which were used on the farm. The ground was occupied about 
4 months by this crop, which was removed in ample time for a good 
fall crep.” 

The bulletin also contains concise statements of the results of potato 
experiments at other stations aud a brief discussiou of potato diseases. 
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Louisiana Stations, Bulletin No. 5 (Second Series), (pp. 10). 

Sugar making on a small scale, W. C. Stubbs, Ph. D. (pp. 
81-99).— This bulletiu was prepared iu response to numerous inquiries 
received from farmers throughout the Gulf States for information re- 
garding sugar making, and is intended for the guidance of those “ who 
grow only patches of sugar-cane and make sugar, sirup, and molasses 
for home consumption or local use.” To make sugar profitable in an 
extensive way hundreds of acres of cane must be planted, and a costly 
plant of machinery must be maintained. To make sugar on a small 
scale requires only “ a horse mill, evaporator, and a few boxes capable 
of holding cane juice — an outfit varying in cost from $50 to $300.” The 
topics treated iu this article are the preservation of the cane for seed, 
methods of plauting, varieties, cultivation and manuring, harvesting, 
and the machinery and processes used m the manufacture of sugar, 
sirup, and molasses. 

Purple or violet and red ribbon or striped cane are the varieties gen- 
erally planted iu the South, but for theliigher latitudes, outside the sugar- 
cane belt proper, the trial of a variety called Japanese or Zwiuga is 
recommended from the experience of the Louisiana Stations. It is a 
white cane, of good length, but small in diameter, grows well without 
much attention, rattoons and stools well, and withstands considerable 
cold. “ It is, however, a hard cane, and has not so high a sugar con- 
tent as the purple or ribbon cane. It is also difficult to clean it for the 
mill.” 

For sugar making from sorghum Link's Hybrid is considered by the 
author to be the best variety. 

Experiments with sugar-cane at the North Louisiana Station are 
briefly reported. 

In tlie fall of 18^8 a few hundred stalks of purple cane wore purchased and planted. 
Only n partial stand was obtained and a light tonnage made. This cane was used to 
plant the crop of 18D0. A portion was planted iu the fall, and the rest., after being 
successfully matted, was planted in the spring. * * # An excellent stand was 
secured. The fall plant came up early, and a part of it gave a large tonnage. The 
spring plant came up late, and on account of a prolonged drought in July aud August 
never attained a large size. The ground upon which this cane was grown is x»orhaps 
the poorest in North Louisiana, and has been in cultivation for over 75 years. It 
was well prepared aud laid off iu 5-foot rows, and planted a single running stalk. It 
was fertilized with a mixture of cotton-seed meal and acid phosphate. 

The stubble cane yielded 15.6, the fall plant 16.6, the spring plant 8, 
and the Japanese cane 10 tons per acre. The crop was made into sugar. 
The analyses of the juices are stated in tabular form, as well as tbe 
amounts of sugar aud molasses. Sugar was made at the rate of 1,600 
pounds per acre, worth $56 at wholesale, and molasses at 106.6 gallons 
per acre, worth $37. 
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Louisiana Stations, Bulletin Ho. 6 (Second Series), January, 1801 (pp. 43). 

Field experiments with sugar-cane, W. C. Stubbs, Ph. D. 
(pp. 100-142). — These were along the same lines as the experiments 
with sugar-cane reported in Bulletin No. 20 of the Louisiana Stations 
(See Experiment Station liecord, Vol. T, p. 03), and included investiga- 
tions on physiological questions, varieties best adapted to Louisiana, 
and manorial requirements. 

Weather report (pp. 102-100). — This includes tabulated monthly sum- 
maries of the temperature and rain fall at the Louisiana Sugar Station 
from March, 1886, to December, 1890, inclusive, and of the meteorologi- 
cal observations made during 1890; brief notes on the weather of the 
past 5 years; and a tabulated summary of the temperature and rain fall 
by seasons for 5 years. In 1890 “ the season was favorable throughout to 
the growth of cane, and hence the large crop was harvested in a very 
immature condition. Neither the temperature nor rain fall has been 
excessive, but well distributed throughout the season, extending well 
into the fall. 

“Taking the table and the seasons, we find that a dry, warm winter, 
followed by a moderately dry spring, and this in time succeeded by 
a hot, wet summer, are conditions favorable to maximum growth of 
cane. It seems too, that a dry, cool autumn, beginning early in Sep- 
tember, is necessary to produce a large sugar content. After the cane 
is laid by, frequent showers of considerable intensity appear highly 
beneficial.” 

.Distance between vane rotes (pp. 107, 108). — Kibbon cane was planted 
in rows from 3 to 8 feet apart. The yield of cane and the results of 
analysis of the juice are given in a table. The results in 1890 agreed 
with those of previous years in favoring a distance between the rows 
less than the common distance of 7 feet. “Any planter is safe in 
adopting 5-foot rows, and upon these the 2-horse cultivators can be 
successfully used.” 

Part of the vane to plant (pp. 108, 109). — Selected stalks of ribbon caue 
were cut into two and three parts, and the tops, middles, and butts were 
planted separately. The results, stated in a table, confirmed previous 
observations in indicating that the upper part is equal or superior to 
any other portion of the cane for seed. 

Number of stalks of cane to plant (pp. 109,110). — From one to four 
stalks of purple cane were planted in each of two series of experiments. 
44 Iu the first series the entire cane was planted ‘uncut,* and in the second 
the cane was cut in lengths of from 12 to 18 inches.” The results 
stated in a table, indicate, as heretofore, that 44 with good caue two 
stalks are sufficient to insure the largest returns.” The uncat stalks 
gave a larger tonnage, and in every case but one a larger sugar content 
than the pieces of cane. 
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Plant vs, stubble cane for seed (pp. 110, 111).— In this experiment 
plant cane was compared with first, second, and third year’s stubble. 
The results, stated in a table, seem to favor stubble cane. 

Varieties of cane (pp. 111-128).— It is believed that there are very few 
really distinct varieties of cane. Very many of the numerous so-called 
varieties differ very little from each other, and it is probable that in 
many cases these dilferences are inconstant or accidental. During the 
past three years the station has received over one hundred varieties 
from different parts of the world and of these over seventy have been 
successfully grown here. The following interesting tacts have been 
brought out : 

(1) The facility with which a varioty changes its apparent characteristics under 
changed conditions of soil and climate. * * * This is notably the case with 
white canes, all having a tendency here ro assume more or less a colored appear- 
ance. This is partially accounted for by the difference in maturity between the 
foreign cane received and its progeny here. * * * 

(2) Frequently canes of widely different characteristics when first received have, 
by constant cultivation, gradually gravitated toward each other in general appear* 
anco, and to-day it is quite dilliouU to distinguish between thorn. This is particularly 
the case with the lighter-colored varieties. 

(II) The gradual diminution in size and increase of Nugar content of almost every 
variety while undergoing acclimation. 

(4) The power of resisting the prostrating eff ects of the storms so usual here in the 
fall, and which frequently injure seriously our home-grown or acclimated varieties. 
This property may he greatly modified or perhaps eliminated by acclimation. 

(5) The impossibility of determining the value of a cane by a few years of cultiva- 
tion here. This is rendered more apparent each year. Several canes which wore very 
unpromising the first year or two are by acclimation yearly improving ami may 
ultimately ho useful, and vice versa. 

The station is growing the many varieties now on hand with a two- fold object, 
(l) to secure a variety adapted to our wants, ami (2) to properly classify the 
varieties and eliminate all closely related subvarieties. Unfortunately for the 
botany of cano, the nomenclature of varieties is execrable. There are no specific 
names, common in all countries. The same cano is known in different countries or 
localities by different names. Hence on receipt of a foreign variety its name gives 
no indication of its presence already in our collection. 

Of the foreign varieties tried several are unworthy of extensive propagation, some 
are improving yearly under our cultivation and may ultimately become useful by 
thorough acclimation, while a few are full of promise. There arc some who believe 
it useless to attempt to acclimatize forcigu varieties, and think that energy is better 
expended in improving the purple and striped varieties already well domiciled. 
While every effort should be made to accomplish the latter, the former, too, is cer- 
tainly worthy of persistent trial. 

Brief descriptive notes are given on 04 varieties ; tabulated results of 
analyses of single stalks of31 varieties received from Jamaica; the yield 
and sugar content of 33 other varieties grown at the station and worked 
up in the sugar-house, and analyses of 23 varieties grown at the State 
Station at Baton Ronge ; and of 22 varieties grown at the North Louisi- 
ana Station, at Calhoun. 
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Mamrial requirements of sugar-cane (pp. 12S— 142). — 1 The problems 
connected with the use of fertilizers ou sugar-cane in Louisiana are dis- 
cussed. In general the experiments of the past 5 years by the station 
have indicated that the soils of the State require the application of 
nitrogen and phosphoric acid to grow largo crops of sugar-cane, but 
that potash can not be profitably used. Cow-peas and cotton seed meal 
are chiefly relied on to furnish the nitrogen. But the experiments in 
Louisiana ami Barbadoes point to the fact that a large tonnage of cane 
is associated with a low sugar content, and it still remains to be deter- 
mined how to so apply fertilizers as to get the best results in available 
sugar. Special potash, phosphoric acid, and nitrogen experiments were 
tried at Audubon Park, where the Sugar Station is now located, for the 
first time in 1890. The plan followed was similar to that used in pre- 
vious experiments by the station as recorded in Bulletin No. 20 (See 
Experiment Station Record, Vol. i, p. 05). The results stated in tables 
were rightly deemed inconclusive. Experiments in this line will be con- 
tinued. 

Louisiana Stations, Bulletin No. 7 (Second Series), January, 1891 (pp. 24). 

Kei’oiit ok Louisiana. State Station kor 1890, !>. N. Dakrows, 
15. S. (pp. 148-100). — Experiments with corn (pp. 140-152). — These in- 
clude a test of varieties, and experiments with fertilizers ami with 
methods of planting and cultivation. 

Corn, test of varieties. — Tabulated data are given for 12 varieties 
grown in 1890. During the past 3 years Meshy, Blount’s Prolific, ami 
McQuade have been among the most productive varieties at the sta- 
tion, Golden Dent and Young's Hybrid, newly introduced varieties, 
were the best in 1890. 

Corn, experiments with fertilizers . — Various combinations of kainit, 
muriate, sulphate, and nitrate of potash, acid phosphate, cotton seed, 
cotton-seed meal, dissolved bone, bone meal, gypsum, nitrate of soda, 
sal ammoniac, dried blood, and fish scrap were used for lted-Cob Gourd- 
Seed corn. The results as stated in tables are not conclusive, but hint 
that phosphoric acid is “ the most important element of plant food for 
corn on these bluff soils.” 

Corn , methods of planting and cultivation. — Mctjnade corn was planted 
on a level plat, 225 by 76 feet, and covered with a smoothing harrow. 
After tire corn was up the harrow was run over the plat twice at an 
interval of 3 weeks. On half the plat the corn was thinned to 1 stalk to 
the hill and on the other half to 2 stalks to the hill. After this cotton- 
seed meal and acid phosphate were applied to half of each ]>ortion of 
the plat representing the two degrees of thickness of planting. The 
yield per acre where there were 2 stalks to the hill averaged 64 bush- 
els, and where there was 1 stalk to the hill, 42 bushels. The fertilizers 
produced very little effect. 
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Experiments with cotton (pp. 152-157), — These included a test of 
varieties and experiments with fertilizers. 

Cotton , test of varieties.— Tabulated data of yields per acre of seed 
cotton and lint are given for 20 varieties. Climatic conditions mate- 
rially reduced the yields as compared with those of the previous year. 
Haggermau, Welboru’s Pet, Southern Hope, Okra, and Herling gave 
the largest yields of lint and seed. “ Bolivar County, Peerless, Ells- 
worth, and T. .f. King had virtually matured all their crop by the time 
of the second picking.” 

Cotton , experiments with fertilizers . — These were similar to those on 
corn referred to above, and the results as stated in tables were not at 
all positive. 

Forage crops , grasses , and fruits (pp. 108-10 L). — Brief notes on a num- 
ber of varieties of forage plants and grasses under experiment at the 
station. Hungarian grass and German ami Golden millet are thought 
to be particularly valuable in the rainy climate of the station because 
they can be cured so rapidly. Texas blue-grass (Foa arachnifera ) is 
recommended as able to survive the warm summer of this section, and 
as affording an excellent winter pasture. All kinds of fruits growing 
at the station were severely injured by the freezing weather of last 
March. 

Sugar-cane analyses (p. 1G1 ). — Tabulated data for analyses of 23 vari- 
eties of sugar cane grown at the station in 1890. 

JAve stook (pp. 102-104). — The station is keeping Holstein and Jer- 
sey cattle to test their adaptability to this section. So far both breeds 
have done well. A list of 11 breeds of hens under experiment at the 
station is given. 

Tile drainage (pp. 104, 105). — The station is experimenting with tile* 
drainage on about 5 acres of land. The cost of the tiles and toying 
at intervals of 40 feet on an acre is estimated to be $47.50. 


f 

Massachusetts State Station, Seventh Annual Report, 1889 (pp. 333). 

/ 

Report of director, O. A. Gokssmann, Ph. D. (pp. 0-11 ). — A brief 
Outline of the work of the station. 

Feedinci experiments with milch cows,G. A. Goeskmann, Ph. 
D. (pp. 12-102). 

(1 ) Relative, value off odder corn, corn stover, and eornsilage as compared 
with English hay; and of corn silage as compared with sugar-beets and with 
carrots (pp. 12-47). — This is a record of the fourth year of observation 
on the above subjects. The present experiment was made with nine-, 
grade eows, though not more than six took part at any one time, the plan, 
being as soon as the milk of any animal fell below 6 or 7 quarts per day.,- 
to substitute a new milch cow in its place. The time, from November,. 
1888, to May, 1889, was divided into 9 feeding periods. The plan fol- 
lowed was to feed the same quantities of grain (corn meal, wheat brao^ 
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and gluten meal, 3J pounds each per day) during each period, and to 
replace the hay, in separate periods, partly or wholly by one of the follow* 
ing coarse fodders : corn stover, fodder eorn, corn silage, carrots, sugar- 
beets, and rowen. Thus : 

rmods I, VI, VIII, grain and hay. 

Period II, grain and fodder corn. 

Period III, grain and corn stover. 

Period IX, grain and rowen. 

Period IV, grain, “ half ration” of hay, and carrots. 

Period ^ II, grain, “half ral ion ” oT liay, and sugar-beets. 

Period V, grain, “quarter raliou” of hay, and corn silage. 

The amounts of the substituted coarse fodders consumed were regu- 
lated by the appetites of the animals; the consumption of hay, except 
when led alone with grain, was limited as indicated above (quarter, 5 
pounds, and half, 10 pounds, rations). The changes from one ration to 
another were gradual, at least 5 days being allowed for each transition 
period. The nutritive ratio of the different rations varied from 1 : 5.13 
to 1 : 0.70. The animals were weighed weekly. The data given include 
for each animal and in each period the average live weight, food con- 
sumed, dry matter in the food, milk produced per day, and dry matter 
consumed per quart of milk; nutritive ratio of food, average, total, and 
net cost of food per quart of milk, mannrial value of food consumed and 
average composition of milk; the amount of milk of six cows required 
to make one space of cream while on each of the coarse fodders; and 
analyses of the corn meal, wheat bran, gluten meal, hay, rowen, fodder 
corn, stover, silage, carrots, and sugar-beets fed, with reference to fer- 
tilizing ingredients and to feeding value. In calculating the total cost, 
of food consumed eorn meal is reckoned at $21.90 per ton, wheat bran 
at $20.70, gluten meal at $23.40, hay and rowen at $15 each, fodder corn,, 
stover, and sugar-beets at $5 each, silage at $2.75, and carrots at $7. 
The valuations of the fertilizing ingredients in the food are based on 
nitrogen at 17 cents, phosphoric acid at 0 cents, aud potassium oxide at 
4J cents per pound. 

[Thin value], <1 oil net ing 20 percent for the amount of fertilizing constituents lost 
in the production of milk, is in every i net mice more than equal to one third of the 
original cost, ot the food. In some i list ancon it amounts to more than one half of the 
original cost, of the food consumed. 

Net cost of focal represents the sum obtained by subtracting SO per cent of the com- 
mercial value of the fertilizing constituents contained in the fodder consumed, from 
the total cost of the feed. Nothing but. the net cost of feed is considered in the dis- 
cussion of the cost of production of milk and of cream. 

The results of this experiment “ lead to the same conclusions as our- 
observations in preceding years,” and are in brief as follows; In every 
instance a larger amount of hay was required for the production of I 
quart of milk than was required of either fodder corn, corn stover, or 
silage containing a like percentage of dry matter, the grain food remain* 
ing in all cases the same. The amount of coarse fodder required per 
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quart of milk was smallest with corn stover. The net cost of food per 
quart of milk was from one third to one half less with either fodder corn, 
stover, or silage than with hay. With each animal this cost was the 
lowest when fodder corn was fed, and in four out of six cases the cost 
was lower with corn stover than with silage (the silage, however, only 
partly replaced the hay in the rations, while both fodder corn and stover 
replaced it entirely). Both sugar-beets and carrots, when fed in place 
of part of the hay, “ almost without an exception, raised the temporary 
yield of milk, exceeding as a rule the corn silage in that direction.” 

With both corn silage and roots the best results were obtained when 
they replaced from one fourth to one half of the full hay ration. “ From 
25 to 27 ponnds of roots, or from 35 to 40 pounds of corn silage per day, 
with all the hay called for to satisfy the animal, seems a good propor- 
tion, allowing the stated kind and quantity of grain food.” The in- 
fluence of the different rations on the quality of the milk “seems to 
depend in a controlling degree on the constitutional characteristics of 
the animal. In our case the effect is not infrequently the reverse in 
different animals on the same diet. The increase in the quantity of 
milk is frequently accompanied by a decrease in solids.” 

A short summary is given of experiments with fodder corn, corn stover, 
and corn silage vs. English hay for 4 years ( 1 883-1880). The tabulated 
data show the principal daily rations fed, and the nutritive ratio and cost 
of the same; the variations in the daily yield of milk, in the total and 
net costs of food per quart of milk, and in the amount of dry matter 
consumed per quart of milk; and the market price, value of mauurial 
constituents, and relative net cost per ton of each of the single feeding 
stuffs used in the experiments. 

“The maiu interest of our inquiry consists in the successful subtitu- 
tion, under otherwise corresponding circumstances, of dry fodder corn, 
corn stover, or corn silage, either partially or wholly, for English bay, 
as far as net cost of food and quality and quantity of milk are con- 
cerned. * * * At present local market prices of feeding stuffs, hay 
and corn ineal are very costly fodder articles, and the same applies to 
Carrots.” 

(2) Green crops vs. English hay (pp. 48-63).-— A brief recapitulation 
is given of comparisons of green vetch and oats, green serradella, and 
green Southern cow-peas with English hay as food for milch cows, made 
in 1887 and 1888. In continuation of these experiments six cows were 
fed in 1889, from June 19 to October 22 (five periods), 3£ pounds each of 
corn meal, wheat bran, and gluten meal, together with coarse fodder, 
consisting in the first and fifth periods of a “ fall ration ” of hay, and in 
the second, third, and fourth periods of 5 ponnds (“quarter ration”) of 
hay and all the green fodder the cows would eat This green fodder con- 
sisted in the second period of vetch and oats, in the third of cow-peas, and 
in the fourth of serradella. “The amount actually consumed per day 
varied in the case of vetch and oats from 30 to 55 pounds, of cow-peas frdft 
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66 to 84 pound#, and of serradella from 63 to 85 pounds, showing but little 
preference for one as compared with the others, the difference in the 
daily consumption of the green fodders being due largely to their vari- 
ations iu dry vegetable matter during the progress of the experiment.” 

The amount of food consumed per day, dry matter in the same, milk 
produced, dry matter consumed per quart of milk, nutritive ratio of 
rations, total and net costs of food per quart of milk, composition 
of milk, and the live weight are tabulated for each animal by periods; 
together with analyses of the corn meal, wheat bran, gluten meal, hay, 
vetch and oats, cow-peas, and serradella fed, with reference to fertiliz. 
iug ingredients and to feeding value. In calculating the cost of food 
the following prices were allowed: corn meal $10, wheat bran $18.50, 
gluten meal $22, vetch ami oats $2.75, cow-peas $3.14, serradella $3.16, 
and hay $15 per ton. The same allowance was made for the fertilizing 
ingredients in the food as in the previous experiment. 

“The results obtained fully sustain the conclusions presented iu our 
previous reports.” These are iu brief as follows : A smaller amount of 
dry matter sufficed for the production of one quart of milk where a part 
of the hay was substituted by tlie green fodders than where the full 
ration of hay was fed, “indicating a superior nutritive value of the 
former as compared with the latter. The milk was in every instance 
increased by changing from a hay ration to a green-fodder ration. The 
quality of the milk was but slightly altered; the solids were in some 
cases slightly increased and iu others they were slightly decreased.” 

“The net cost of food for the production of milk was in every 
instance less in ease of the green-fodder rations than with the hay 
ration. The weight of the animals in most cases increased towards the 
close of the experiment. 1 ’ 

(3) Cost of food for the production of mill: (pp. 61-72). — A record is pre- 
sented of twelve grade cows which have been used in various experi- 
ments at the station since 1884, primarily to test the effect on the cost, 
quantity, and quality of the milk, of substituting corn fodder, corn 
stover, silage, and root-crops in part or wholly for hay. The coarse 
fodders fed at different times were hay, dry fodder corn, corn stover, 
silage, roots, various dried fodder crops, green fodder crops, as vetch 
and oats, barley, vetch, serradella, and cow-peas; and the grain food 
consisted variously of corn meal, corn-and-cob meal, wheat bran, and 
usually gluten meal. “ Twenty per cent loss of the fertilizing constit- 
uents contained in the food has been allowed for the amount sold with 
the milk. The period of observation varied, iu the case of different 
cows, from 261 to 747 days ; the average daily yield of milk per head 
for the whole period of observation varied from 7.7 to 12.4 quarts.” 

The tabulated data include the history of each cow, milk yield, live 
weight, amount of each kind of food consumed, local value of the mate- 
rials fed per ton, value of the fertilizing ingredients in the same, the 
total value of the milk produced by each cow at 3 cents per quart, 
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total and net cost of food, first cost and selling price of the cow, the 
total amount received above the net cost of food and of cow, and the 
averages for the twelve cows. The average amount received (in cash 
and in manure) above the net cost of food and of cow was 12.33 cents 
per day ; the average cash receipts were 3.52 cents; and the calculated 
value of the manure (less 20 per cent), 8.81 cents per day. The largest 
total receipts were 15.97 cents per day, and in the case of one eow, 
which during 331 days averaged only 7.7 quarts of milk per day, “ there 
was an actual loss of 1.2 cents per day. * * * The total value 

received above net cost of food and of cow depends in every instance 
in a controlling degree on the manure obtainable. In No. 8 it prevents 
a serious loss, while in No. 4 it represents practically the entire gain ; 
in some instances it amounts to from three fourths to two thirds, and 
in none as low as one half of the total value secured.” 

The author emphasizes the fact that, “as the value of the manure 
depends in a controlling degree on the amount of fertdizing constitu- 
ents contained in the food, it becomes apparent that this point ought to 
be seriously considered when selecting suitable fodder articles for a 
remunerative daily diet of dairy cows; * * * [and that] the most 
serious attention ought to be bestowed on collecting and preserving the 
manurial refuse obtained in connection with the production of milk, for 
it depends largely on a. judicious management of that matter how much 
of the stated manurial value will be actually secured.” Fie further 
states that, “judging from our own conditions, a cow' whose total milk 
record averages not more than 7 to 8 quarts per day, promises to 
prove a better investment when prepared for the meat market” than 
when kept for milk to be sold at the above-stated price of 3 cents per 
quart. 

(4) Creamery reeord of the station during 1887, 1888, and 1889 (pp. 
73-84.) — “The subsequent communication contains a discussion of our 
creamery record, which covers, to a considerable extent, the time when 
the above-mentioned milk record w T as obtained. The milk was weighed 
at the station and the cream raised and measured by means of a Cooley 
creamery apparatus. The valne of cream is that allowed us from 
month to month by our local creamery association. 

“Our financial results are based on the local cost of food aloue [makiug 
the same allowance for fertilizing constituents as stated abovej, and 
do not consider interest on investment, and labor involved.” Tabular 
statements are made for the 3 years by months, of the total amounts 
of the different fodder articles consumed by the station herd, the rations 
fed daily, nutritive ratio of the same, and the total net cost of food; 
the average composition of the milk, the value of the cream at creamery 
prices, and the cost of the skim-milk allowing 3 cents per quart for 
whole milk. An analysis shows the average percentages of the fertiliz- 
ing constituents of cream. 
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The monthly averages for each year of milk awl cream produced by 
the station herd, the cost of food, receipts for cream, awl the cost of 
the skim-milk with whole milk at cents per quart, are given below. 


Average per month. 


Averages— 

A mount 
of milk 
produced. 

Amount 
of crown 
pi od need. 

Total 

008 t of 
food con- 
sumed. 

Not cost 
of lood for 
production 
of cream. 

Amount 
received 
for cream 

Skim-milk 

produced. 

( *qh 1 of 
akiti-milk 
per quart 
(with 

whole milk, 
at 3 emits 
per quart;. 

Foi 1887 

Quart*. 
1752. 2 

Quart*. 

$40 00 
38. 73 
44. «2 

: 

$21. 52 
18. 40 
21.24 

$32. 57 
30 11 
38.31 

Quart*. 

1, 482. 9 
1,380.4 

1, 531. 9 

Cent*. 
1.32 
1.00 
1. 14 

For 1888 

For 18s8 

mu. 2 

18(12. 3 

285. 8 

:«o. 4 


The net cost of food in this ease refers to the total cost, less the value 
of the fertilizing constituents contained in the cream, which was calcu- 
lated from the average of several analyses. u In selling cream much 
lc«s fertilizing constituents are lost to the farm than iu selliugthe whole 
milk. * * * The cost of skim-milk varied considerably during 

different months of the year, mainly on account of the changes in the 
valuation of the cream. * * * The feeding value of skim-milk 

containing 9.5 per cent solids, as compared with whole milk, is stated by 
good authority to be as 3.1 to 4. On this basis, with whole milk selling 
at 3 cents per quart, skim-milk would be worth 2., ‘13 cents. The feed- 
ing value of skim-milk, estimated on the customary basis of 4.33 cents 
per pound of digestible nitrogenous substances and fat, and .9 cent for 
lion-nitrogenous substances, would amount, per gallon, to 1.91 cents.” 

(5) Some facta concerning two creameries (pp. 84-102). — This is mainly 
a statement of the number and breed of cows kept, the rations fed, and 
the cream produced by each of 193 patrons of two creameries, and a 
statement of totals and averages for the whole number. Analyses are 
also given of numerous samples of butter and cream from each creamery, 
aualyscs of cream from the station dairy, and a summary of the butter 
and cream analyses. 

Feeding experiments with pigs, C. A.Goessmann, Pii. I), (pp. 
103-123). — A short discussion of the feeding experiments with pigs 
made at the station since 1884, including a tabulated summary of the 
results; and a report of the tenth experiment in this line, made in 1889. 
The latter was made with seven grade Chester White and Berkshire 
pigs, weighing from 14 to 23 pounds each at the beginning of the ex- 
periment, and extended from April 23 to August 28, 127 days. It differs 
from the previous trials mainly iu the substitution of barley meal for the 
Corn meal. About 5 quarts of skim-milk daily were consumed by each 
pig during the whole trial. Two ounces of barley meal added to each 
quart of skim-milk fed, supplemented as needed by a mixture of two 
weight parts of gluten meal and one of wheat bran, made up the ration 
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till tbe end of the second month of the trial. After that the same quan- 
tity of skim-milk (5 quarts daily), and a mixture of four weight parts of 
barley meal and one each of gluten meal and wheat bran were fed. 
During the first period (live weight 20 to 90 pounds) the nutritive ratio 
averaged 1: 2.95; during the second (live weight 90 to 130 pounds), 
1: 4.20; and during the third (live weight 130-200 pounds) 1 : 4.01. 

The tabulated results show the average of the daily rations fed for 
each pig, the total amount of food consumed, the total and net cost of 
the same, the gains in live and dressed weight, dry matter consumed 
per pound of dressed pork, and cost of same ; a general supamary for 
the seven pigs ; and analyses of the skim-milk, barley meal, wheat bran, 
and gluten meal with reference to fertilizing and food constituents. 
The calculations of total cost of food are based on barley meal at $30, 
wheat bran at $18.50, and gluten meal at $22 per ton ; and in calculat- 
ing the net cost, 30 per cent was deducted from the total value of the 
fertilizing constituents of the food. The total cost of the food for the 
seven pigs was $57.20; the value of the manure (making the allowance 
as stated above) is estimated at $16.08. As 959.8 pounds of dressed 
pork were produced, the net cost of food was 4.29 cents per pound of 
dressed pork; or leaving the value of the manure obtainable out of the 
calculation, as is often done in reporting feeding experiments, the cost of 
food would be 5.97 cents per pound of dressed pork. This difference of 
1.58 cents per pound of dressed pork indicates the importance of the 
manurial factor in considering the profits of pig feeding. The dry mat- 
ter consumed per pound of dressed pork varied in this experiment from 
3.40 to 3.81 pounds, as compared with from 2.01 to 3.17 pounds in the pre- 
vious experiment, in which corn meal was fed in place of barley meal, 
and which was made at the same season of the year. “ The results 
apparently pointed toward a higher nutritive effect of the corn meal, 
as compared with that of barley meal, under conditions like ours. The 
final decision in this direction will be left to further trials.” 

The author draws the following conclusions from the results of the 
ten pig-leeding experiments made by him since 1884 : 

(1) Bogin as early as practicable, with a well-regulated system of feeding. During 
the moderate season, begin when the animals have reached from 18 to 20 pounds in 
live weight; in the colder seasons, when they weigh from 25 to 30 pounds. 

(2) The food for young pigs during their earlier stages of growth ought to be some- 
what bulky, to promote the extension of their digestive organs, and to make them 
thereafter good eaters. A liberal supply of skira-milk or buttermilk, with a period- 
ical increase of com meal, beginning with 2 ounces of corn meal per quart of milk* 
has given us highly satisfactory results. 

(3) Change the character of the diet at certain stages of growth from a rich nitrog- 

enous diet to that of a wider ratio. # # * Begin, for instance, with 2 ounces of 
corn meal to 1 quart of skira-milk ; when the animal has reached from 00 to 70 pounds 
use 4 ounces per quart; and feed 6 ounces of meal per quart after its live weight 
amounts to fiom 120 to 130 pounds. The superior feeding effect noticed in the esse qtf 
one and the same diet during the earlier stages of growth will not infrequently he 
found to decrease seriously during later stages. * # * . 
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(4) To go beyond from 175 to 180 pouuds'is only advisable when exceptionally bigb 
market prices for dressed pork can be secured. The quality of the meat is also apt 
to be impaired by an increased deposition of fat. The powor of assimilating food 
and of converting h in an economical way into an increase of live weight, decreases 
with the progress of age. 

(5) It pays well, as far as the cost of food is concerned, to protect the animals 
against tho extremes of the season. Feeding experiments carried on during moder- 
ate seasons are more profitable than those carried on, under otherwise corresponding 
circumstances, during the winter season. 

Fodder analyses, 0. A. Goessmann, Pn.D. (pp. 124-147).— Analy- 
ses of the following feeding stuffs, made during the year (1889) are 
given : corn meal, wheat bran, gluten meal, old and new-process lin- 
seed meal, “fine feed,” barley meal, white soja bean, black soja bean, 
soja bean (entire plant), corn husks or chaff*, corn germs, low meadow 
hay, corn stover, silage, barley and oat chaff*, Spanish or long moss 
( Tillandna nmcoides ), palmetto root, and samples of corn, together 
with the fertilizing ingredients of the new and old-process linseed meal, 
black and white soja beans, soja bean (entire plant), barley and oat 
chaff, Spanish moss, palmetto root, and corn (kernels). 

Iu pivHi'Htiug tlicHO nnalyscH, it seems hut proper to call the attention of farmers 
once mom to a careful consideration of the following facts: 

The composition of tho various articles of food used in farm practice exerts a 
decided influence on the mnnurial value of the animal excretions. The more potash, 
phosphoric acid, and in particular, nitrogen, a fodder contains, the more valuable 
will be, under otherwise corresponding circumstances, the manorial residue left 
behind after it lias served its purpose as a constituent of the food consumed. * * # 
The higher or lower commercial value of the manorial refuse left behind decides the 
actual or net cost of a feeding stuff. * * * 

It. needs no further argument to prove that the relations which exist between tho 
composition of the fodder and the \aluc of the manure resulting deserve the careful 
consideration of the fanner. 

Field experiments, 0. A. Goessmann, Pii. D. (pp. 148-194). 

(1) Influence of nitrogen on the yield and general character of the corn 
crop (pp. 148-155). — A report is given of an experiment with corn on 
11 tenth-acre plats, all of which received like amounts of potassium 
oxide and phosphoric acid, and 7 of which received either dried blood, 
sulphate of ammonia, or nitrate of soda m amounts furnishing the 
same quantities of nitrogen. Three plats received no nitrogenous fer- 
tilizers, and one received barn-yard manure. Data are given relative 
to the height of the crop at different dates, the yield of stover and 
ears, and the percentage of well-developed and undeveloped ears on 
each plat. The crop on tho plats receiving no nitrogen was of a light- 
green color, and “during the first half of the season the same feature 
was noticeable to some degree on the plats receiving sulphate of 
ammonia. Upon the remaining plats the color was deep green, indica- 
ting a vigorous growth. * * * Not less noticeable is the difference 
in the character of the final crop. Those plats which received no uitror 
gen in the fertiliser applied produced not only by far the smallest 
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quantity of ears, but also the smallest number of well developed ears. 
The yield in corn stover, on the other hand, is in two of these cases 
at least equal to the highest on any of the other plats.” 

The experiment is to be continued. 

(2) Influence of fertilizers on the quantity and quality of prominent fod- 
der crops (pp. 156-167).-— Notes on Kentucky blue- grass, Bokhara clover, 
and saufoin, raised on fertilized and on unfertilized plats, and on Red- 
Cob Ensilage and Clark corn, meadow fescue, medium red clover, and 
alsike clover, raised on fertilized plats. 

Analyses with reference to both the food and the fertilizing constitu- 
ents are given for Italian rye-grass, alsike clover, medium red clover, 
mammoth red clover, alfalfa, and soja bean (entire plant) raised in 1888. 

(5) Experiments with field and garden crops (pp. 168-188, illustrated). — 
Notes on the following crops raised in 1881): American ruta bagas, 
Lane’s and Saxony sugar-beets, Danvers carrots, Erfurt. Earliest and 
Early Suowball cauliflowers, Haines No. 61 tomato, Honduras, New 
Orange, Kansas Orange, Price’s New Hybrid, and Early Tennessee 
sorghum, Bokhara clover (Mclilotus alba), Mclilotus carulea, Lotus vil - 
losus, Pyrcthrum roseum , sulla (Ifedysarum corona rimn ), peas, Dwarf 
Lima beaus, early cow-pea, black soja beau, blue lupine, cow-pea, 
horse bean, Japan clover (Lcspedcza striata), Chapman honey plant, 
New Japanese buckwheat, common barley, hulless black barley, Red- 
Cob Ensilage and Minnesota King corn, Beauty of Hebron potatoes, 
Hargett’s White, Improved American, and Connecticut Valley oats, 
and Russian rhubarb. 

Analyses are given showing the food and the fertilizing constitu- 
ents of teosinte (Euchlama luxurious), Lotus villosus, sulla, hairy vetch 
( Vida villosa ), Bokhara or sweet clover, Mclilotus car idea , Danvers 
carrots, Danvers carrot tops, beets, sugar-beets, potatoes, and Ameri- 
can ruta bagas. The results are also given of determinations of the 
sugar in live varieties of sorghum, and a table showing the loss in 
weight of two potatoes kept in a dry cellar from September 26 to April 6. 

(4) Experiments with green crops for summer feed for milch cows (pp, 
186-194). — Notes on the crops of vetch and oats, serradella, and South- 
ern cow-peas raised at the station for green fodder. 

Report of vegetable physiologist, J. E. Humphrey, B. S. 
(pp. 195-230, illustrated). — This includes “(1) a general account of 
fungi, with special reference to those which cause diseases of cultivated 
plauts ; (2) a report on studies of the potato scab carried on during 
the year 5 (3) notes on various diseases of plants, which have been more 
or less prevalent on the station farm the past season ; (4) notes on 
specimens from other sources, referred to the station for examination 
and report” 

Potato scab (pp. 214-223). — In a field in which the scab had appeared 
foMeveral years experiments were made along the following lines : (1) 
effects of deep vs, shallow planting; (2) susceptibility to attack of 
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light and dark-skinned varieties; (3) barn-yard manure rs. commercial 
fertilizers; (4) effect of tobacco dast in drill; (5) scabby vs. smooth 
seed. The quality of seed, variety of potato, method of manuring and 
planting, and amount of scab on the crop are tabulated for each of 28 
plats. The results are summarized as follows : 

(1) Deep planting appears to tend to diminish the development of scab, though 
further experiments iu this direction are very desirable. (2) While the very dark 
potatoes were wholly free from scab, little or no ditfbreuce was to be noticed in the 
susceptibility of the three light varieties planted ; it is to be regretted that noneof the 
best red varieties were available for the comparison. (1i) The potatoes raised on 
barn-yard manure were markedly more scabby aud more deeply scabbed than the rest. 
(4) Tobacco dust iu the drill had no appreciable effect iu increasing or diminish- 
ing the scab. (5) Scabby seed produces a crop neither better nor worse than 
that grown from smooth potatoes. None of these results are new, but tliey may 
serve as further material on which to base general conclusions, aud as confirmatory 
of the results of most previous similar experiments. Hut all such results are com- 
paratively without significance so long as the cause of the trouble remains unknown, 
and we are as much as ever iu the dark so far as any basis of rational experimenta- 
tion or treatment is coucerued ; thorefore the most attention has been given to the 
study of tbo development of the scab. 

Observations on the development of the scab indicated that there 
were 44 superficial ” and 44 deep” forms of the disease, hut no organism 
was discovered as its cause. The forms of scab described by European 
writers are discussed and illustrated in comparison with those exam- 
ined at the station. 

Fungous diseases on the station farm (pp. 223-227). — Notes on the smut 
of barley aud oats (Ustilago Beget urn , Pcrs.), spot disease of beets ( Sec- 
tor i a betw , West, and (Jercospora beticota , Sacc.), and rot of potatoes 
( Vhytophthora infest a ns y De B,). 

Notes on material referred to the station (pp. 227-230). — Brief notes 
on a fungus found in a cellar, black spot of rose leaves (Actinonema 
rosffi, Fr.), and a disease of cucumbers caused by nematodes. 

Special work of the chemical laboratory (pp. 231-313). 

(1) Commercial fertilizers (pp. 232-282). — General remarks on com- 
mercial fertilizers and their inspection, the trade values of fertilizing 
ingredients for 1880, the text of the Massachusetts fertilizer law, and 
list of licensed dealers ; and the analyses of 138 samples of licensed fer- 
tilizers, including compound fertilizers, bones, tankage, ground lish, 
cotton-hull ashes, and nitrate of soda. Besides these, the analyses 
are given of numerous materials sent to the station for examiuation, 
among which are wood ashes, cotton-seed hull ashes, cotton-seed meal, 
sulphate aud muriate of potash, gypsum, lime, South Carolina phos- 
phate, Mona Island guano, dissolved bone-black, bone coal, ground 
bones, dried blood, sulphate of ammonia, nitrate of soda, saltpeter waste, 
wool waste, “mud crab,” tobacco dust, gluten meal, liuseed refuse, 
cotton-seed fertilizer, oak leaves, chaif from grain elevator, jute waste, 
hemp waste, cranberry vines, salt hay, barn-yard manure, silage liquor, 
“nicotinia,” hellebore, 44 peroxide of silicate,” aud 74 samples of well- 
water. 

25$09*— -N o. 10— -4 
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(2) Compilation of analyses made at Amherst , Massachusetts , 1868- 
1889 (pp. 283-313). — This includes numerous analyses of chemicals, ref- 
use salts, ashes, guanos, phosphates, refuse substauces and animal 
excrement used for fertilizing purposes; of green fodders, hay, dry 
coarse fodders, roots, grain, flour meal, by-products, and refuse, with 
reference both to their feeding value and to their fertilizing constituents ; 
of fruits, as apples, pears, cranberries, peaches, grapes, strawberries, 
currants, asparagus, and onions; of sugar-producing plants, as beets, 
sorghum, Northern sweet-corn, musk-melons, etc.; and of dairy products, 
including milk, skim-milk, cream, butter, cheese, and dairy salt. 

Meteorology (pp. 314-319). — The tabulated data include a meteo- 
rological summary for each mouth of the year (1889), miscellaneous 
phenomena, and the average temperatures for December, January, and 
February, and for June, July, and August iu each year since 1836. 


Massachusetts Hatch Station, Third Annual Report, 1890 (pp. 13). 

An outline, is given of the work in the several departments of the 
station. hi meteorology “special study has been made of solar and 
lunar halos and coronro, and their appearance, as precursors of coming 
storms. A series of experiments has been carried on for some months 
for the purpose of ascertaining the effect of dynamical electricity on 
the grow tli and development of vegetation also the effect of incandes- 
cent electric light on plant development, the results of which will 
appear later in the form of a bulletin.” 

The electrograph recently purchased for the station (See Experiment 
Station Record, Vol. 11, p. 305), and thought to be the only complete 
instrument of the kind in this couutry, is described in detail, with illus- 
trations. 

Massachusetts Hatch Station, Meteorological Bulletin Ho. 26, February, 1891 

(PP- 4). 

A daily and monthly summary of observatious for February, 1891, 
made at the meteorological observatory of the station, in charge of 0. 
D. Warner, B. S. 

Michigan Station, Bulletin No. 70, January, 1891 (pp. 41). 

Vegetables, varieties and methods, L. It. Taft, M. S. 

Beans (pp. 3—7). — 1 Tabulated and descriptive notes on 51 varieties. 

The following short, list of varieties will prove satisfactory for home or market 
use: Wax Ivans— Cylinder Black Wax, Yosemito, Mammoth Wax, and Pinkeye Wax. 
Gteen-pwided leans— Paris Gamier, Ne Plus Ultra, Refugee, and Sion House. Field 
beans — Aroostook, Burlingame, Snowflake, and Jack Hatt No. 1$, 
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Beets (pp. 7, 8). — Tabulated and descriptive notes on 9 varieties. 

Cabbages (pp. 8, 9).— Tabulated notes ou 27 varieties. There was a 
striking correlation between the time of germination, period of vegeta- 
tion, and vigor of plants. 

From this year’s trial our list of 4 varieties for a succession would bo Reynolds’s 
Early Summer, All Hoad or All Seasons, and Premium Flat Dutch. Market Gardener, 
Hard Head, and Deep Head are also good sorts to follow Early Summer. Diamond 
does not make a very worthy allowing. Marvin Sa\oy is the best of its class, and 
Red Drumhead is also desirable. 

Sweet corn (pp. 10-12). — Tabulated and descriptive notes on 25 stand- 
ard new varieties. 

Of the extra early varieties there was no appreciable difference in time of ripening 
of Cory, Harbinger, Marblehead and No. 4H from Salzer, and following very closely 
came Burbank, Crosby, Minnesota, Ford, Led, Fee and Kay, Ferry and Shaker. 

Amber Cream, Everbearing, Guaranty, Honey, Maule's XX, Old Colony, Concord, 
and Stabler would be classed as intermediate, and Late Mammoth, Gold Coin, Shoe- 
peg, and Stowell as late sorts. 

For a succession, the choice would lie Cory or Marblehead, Crosby, Concord, Sta- 
bler, and Gold Coin. 

Cucumbers (p. 12). — Tabulated notes on 9 varieties. Boston Pickling 
and Parisian are recommended for pickling; Long Green and Perfection 
for table use. A half teaNpoonful of turpentine to a pail of ashes, 
applied every two or three days, kept away the striped beetles. 

Lettuce (pp. 15, 14).— Tabulated notes on 52 varieties. Grand llapids, 
Chicago Forcing, and Arlington Tennis Ball are especially recommended 
for forcing. 

For hot- bed varieties in addition to the Chicago, Black-Seeded Simpson, Curled 
Simpsou, Hanson, Blonde Blockhead (practically imlontieal with Hanson), and 
Sugar Loaf will do well. 

For the cold frame and the open ground for spring use, the hot-bed kinds did well, 
as did Chartier (Early Prize seems identical), which is an excellent variety, with the 
wriukled edges of its leaves tinged with red. All Heart would be a splendid lettuce 
were it not for its tendency to rot. 

Of the summer varieties, All the Year Round, Everlasting, No. *21, and Salamander, 
(all much alike) are excellent, as are Marblehead, Mammoth ami Sunset, which also 
seem identical. The Cos varieties could not be distinguished. 

Peas (pp. 14-18). — Tabulated notes on 54 varieties. The 12 extra- 
early sorts tried were practically identical. In such a case “more 
depends on the character of the strain than on the name of the variety 
under which it is obtained.” 

The Quantity and Advancer wore most productive among the second early sort®, 
while Quality, Profusion, Pride of the Market, Midsummer, llorsford’s Market, and 
Satisfaction follow closely. 

As the varieties in this group are more productive, and generally of bettor quality 
than those of the extra-early sorts, it is only advisable to plant, enough of the early 
kinds to bridge over the week or ten days before the Advancer and others of its 
class are ripe. 

Among 18 late kinds, the Everbearing was very productive, followed by Stratagem, 
Abundance, Forty-Fold, Yorkshire, and John Bull, * 



584 


Peppers (pp. 16, 17).— Tabulated and descriptive notes on 12 varieties. 

Potatoes (pp. 17-29). — The experiments here reported are a continua- 
tion of those recorded in Bulletin No. 57 of the station (See Experi- 
ment Statiou Record, Vol. II, p. 58). 

Test of varieties . — Tabulated data are given for 107 varieties, with 
descriptive notes on 32 varieties grown in 1890, the other 75 having 
been described in Bulletin No. 57 of t he station. Among the most pro- 
ductive early varieties in 1890 were Temple’s No. 4, Early Ohio, New 
Queen, Early Maine, Early Puritan, Putnam’s Early, and Timpe’s No. 6. 
Of the varieties ripening about August l are Clark’s No. 1, Burpee’s 
Extra Early, Dandy, Delaware, Ilebron, Early Oxford, Faust’s 1889, 
Fort Collins No. 83, Gregory No. 2, Ideal, Lee’s Favorite, New Queen, 
Queen of the Valley, Thorburn, Gregory No. 1, Morning Star, June 
Eating, and Putnam’s New Bose. 

All but six of those variet ies were grown last year, ami, as confirming the accuracy 
of the test, it may bo noted that every one of tlie above old sorts was in the selected 
list of last year. * * * Of the late sorts, White Elephant and Summit were most 

productive, with Copper Mine, Brownell's Winner, Bannock, Empire State, and Name* 
less No. 2 not far behind. lied Star, Arizona, President Lincoln, and Dakota Ked 
were also productive. * * * The wild Mexican variety has been grown here for 

a mi m her of years and has greatly increased in size and yield. The eyes are rather 
deep, and it is too coarse to be a valuable variety. The Sol an urn jamesii lias shown 
itself much less susceptible to improvement, and wo have been able to detect no in- 
crease in the size, which is about three fourths of an inch in diameter. 

Change of seed ; seed ends for planting. — Experiments here reported 
imply that a change of seed about every 3 years is desirable. The results 
of experiments in 1889 and 1890, as summarized iu this article, indicate 
that the seed ends of potatoes arc as good for seed as the middle portion, 
weight for weight, and better than the stem ends. 

Quantity of seed.— To get light on the proper distances for planting 
potatoes iu the row, single eyes, quarters, halves, and whole tubers 
were plauted at intervals of from 1 to 3 feet. The results, as tabulated, 
led to the opinion that under the conditions obtaining in these experi- 
ments — 

Single eyes and quarters of medium-sized potatoes may ho placed in drills from a 
foot to 15 inches apart ; when halves aro used the distance may bo increased to 2 feet, 
and when whole tubers of medium size are planted they may be placed at from 2$ to 
3 feet, and thus admit of cultivation both ways. Iu each case these are intended as 
maximum distances. This will require from 12 to 15 or perhaps 20 bushels of seed 
potatoes per acre. Witli well-prepared and thoroughly drained soil and in favorable 
seasons tlic smaller amount might be somewhat diminished with profit, but for the 
average planter and in average seasons the largest would prove best in the long ran. 

„ In 1889 two series of experiments 'were made regarding the Amount 
of seed to use and the method of cutting it. In 1890 these experi- 
ments were repeated with three varieties of potatoes. The results are 
reported in tables. In one experiment sixty-six potatoes of eaoh variety 
were so divided that halves, quarters, eighths, and single eyes from the 
same potatoes were planted in each ease, along with whole potatoes. ' 
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The result* show that the total yield gradually decreases as the amount of seed is 
lessened. The quantity of small tubers deoreases oven faster, however, so that the 
yield from the halves and quarters is larger than from the whole tubers or single eyes. 
The quantity of seed used in whole tubers is sixteen times as great as with single 
eyes, and after deducting the seed used the not results are in favor of eighths (8 
bushels of seed), and quarters (1G bushels per acre). If the season had not been so 
dry the halves and whole tubers would have developed a larger per cent of their small 
tubers, and the results would have appeared much more favorable to them. * * * 

Last year the potatoes nsed for seed averaged somewhat smaller than those for this 
year's trial, and the halves at the rate of 20 bushels per acre made the best showing. 
Under favorable conditions we think that this amount of seed will bo most profitable 
for the ordinary grower. 

In the other experiment not only the amount of seed was considered, 
but also the following questions : u (1) Is the half of a whole potato bet- 
ter than a small potato, the weight of the half being equal to that of 
the whole tuber t (2) Can tubers just below the merchantable size be 
profitably used for seed purposes t” 

In 1800, as ill the previous year, the largest market yield was 
obtained with from 13 to 27 bushels of seed per acre, the largest net 
yield being from 13.7 bushels. 

It also appears that halves are bettor than whole tubers of the same weight, and a 
natural conclusion from this is that a whole small potato is not as good as the half of 
a potato twice as large. As a matter of economy it is a question whether it is best 
to feed these potatoes of about the size of a hen’s egg to stock, and plant only large 
merchantable tubers, or to plant the small potatoes. 

In case one must purchase seed potatoes at a high price, it might yield as large net 
returns to plant small ones, if they arc of good varieties, but. in this case the practice 
should not be kept up year after year. 

Jkpth of planting . — The tabulated results of planting 3 varieties of 
potatoes at depths of from 1 to 5 inches seem to favor shallow covering, 
the best yields being from depths of 1 and 2 inches. 

Effect# of fertilisers.— In fertilizer experiments on potatoes reported 
in a table, ground bone, muriate or sulphate of potash, and sulphate 
of ammonia or nitrate of soda, in different combinations, stable manure, 
and wood ashes were compared with no manure on 10 plats. The crop 
was a very uneven one, but the indications were that commercial fer- 
tilizers would not give a sufficient increase of yield to warrant their 
use where stable manure can be obtained for the hauling. Wood ashes, 
if easily obtained, would be profitably used on potatoes and other 
crops. 

Radishes (pp. 29-31). — Tabulated notes on 38 varieties. The follow- 
ing are recommended : for forcing — Cardinal Globe, French Break- 
fast, Forcing Nonpareil, White Turnip, Eldorado; for summer use— 
Wood Frame, Scarlet Short-Top, Chartier, Celestial, Strasburg. 

Squashes (pp. 31, 32). — Tabulated and descriptive notes on 10 varie- 
ties. 

Tomatoes (pp. 32-41).— Tabulated data for 78 varieties and descrip- 
tive notes on 34 varieties. All but 9 of the varieties recorded have 
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been grown at the station more than one year and were described in 
Bulletins Nos, 31, 48, and 57 (See Experiment Statiou Record, Vol. I, 
p. 89, and Yol. II, p. 01). 

In 1890 the earliest varieties were Advance, Prelude, Earliest, Keyes, 
King of the Earlies, Hathaway, Atlantic. 

Of tlie second early varieties, Haines, King of the Earlies, and Victor (Canada) 
were most productive. Advance and Hathaway will also give satisfaction. 

The Victor was obtained 4 years ago from Germany, and by careful selection tbo 
form has been much improved. 

Of the red varieties for tbo main crop, tbo Ignotum, Cumberland Red, Red Cross, 
Puritan, and Red Mikado wore most productive. Perfection, Optimus, Nichols, Vol- 
unteer, Red Apple, Belle, and Matchless arc all valuable. The Mikado (Turner), 
Beauty, Acme, and Potato Leaf were best of the purple varieties, and Sunset and Gol- 
den Queen of the yellow sorts. 

J Effect of lining seed from first ripe fruit. — Experiments in this line in 
1888 and 1889 were reported in Bulletins Nos. 48 and 57 of the station 
(See Experiment Station Record, Vol. I, p. 90, and Vol. II, p. 61). 

[In both these years] a slight gaiu in the earliness of the crop was noticed, hut it 
was observed that while this gain was considerable in the case of varieties of the 
angular type, it became a loss when the smooth apple-shaped sorts were considered. 
In IHHO t-lie results show, as an average of If) varieties, that the plants grown from 
early selected seeds gave ripe fruits in days, while tlioso from the main crop 
were 145,^, days, a diiferonco of 1£ days in favor of early selected seeds. As iu pre- 
vious years, the angular sorts show a marked difference, while in the apple-shaped 
sorts there is, if anything, a slight average loss in earl i ness. 

Taking the nnm her of ripe fruits up to September 10, we lind an average gain of 
four fruits to the plant by early selection. 


Missouri Statiou, Bulletin No. 13, January, 1891 (pp. 19). 

Report of department of horticulture, J. W. Clark. 

Meteorology . — Tabulated records of temperature and rain-fail for the 
mouths from April to September, 1890, inclusive. 

Spraying experiments.— London purple and Paris green were success- 
fully used for the codling moth ( Carpocapm pomonella ), Paris green 
combined with the Bordeaux mixture for the codling moth and apple 
scab (Fusicladhm dendritieum). and the Bordeaux mixture for the 
black rot of grapes (Lwstadia bidwcllii). 

Tests of varieties . — Strawberries. — Tabulated data are given for 59 
varieties of strawberries fruited in 1890, and 21 planted in 1890, with 
brief descriptive notes on the varieties yielding fruit. “The ten most 
profitable varieties fruited the past season were Haverland, Warfield’s 
No. 2, Lady Rusk, Crescent Seedling, Cumberland, Crawford, Bubach 
No. 5, May King, Mt. Vernon, and Parry.” Raspberries.— Tabulated 
data for 10 cap and 7 red varieties, with brief descriptive notes for 16 
varieties. Blackberries . — Tabulated data and descriptive notes for 16 
varieties. Tomatoes . — Tabulated data for 12 varieties. Peas. — Tabu- 
lated data for productiveness and earliness of 45 varieties* “The 
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earliest and most productive varieties were First and Best, Henderson’s 
First of All, American Wonder, and Blue Beauty.” Potatoes.— Tabu- 
lated data for 28 varieties grown from home and Northern seed, and 99 
varieties planted April 21 and May 26. Among the 12 most productive 
varieties in 1889 and 1890 were Prince Edward Island Rose, Beauty of 
Beauties, JBarly Sunrise, Thorburn, and Dictator. 

New Tork State Station, Eighth Annual Report, 1889 (pp. 424). 

Report of director, P. Collier, Pn. 1). (pp. 6-51).— Brief re- 
marks, mostly popular in their nature, are made on the work undertaken 
by the station in collecting statistics from the farmers of New York, 
regarding their dairy stock, rations fed, cost of rations, milk produced, 
etc. (See Bulletin No. 17, new series, of the station, or Experiment 
Station Record Vol. I, p. 267) ; on the experiments commenced to test 
different breeds of dairy cows (See Bulletin No. 18, new series, of the 
station, or Experiment Station Record Vol. 1, p. 269); on the func- 
tion of food, experiments in feeding cattle, the value of a manure plat- 
form, farm buildings, chemical control of fertilizers, sorghum for forage 
and sirup, grasses, bulletins, correspondence, a food exhibit by tlie 
station, and gifts to the station. 

The author ad vocates the establishment of a dairy school in which 
u there should be given instruction only in those technical branches 
directly relating to the science and practice of dairying;” and also of 
branch stations in different sections of the State. “It would seem 
that as many as ten branch stations could find profitable employment 
in the solution of the numerous problems which are presenting them- 
selves in the many aud various fields of agricultural industry in our 
Empire State.” 

In remarks on the changes in yield and value of farm crops in New 
York, the average yield per acre of the leading crops of the State, mar- 
ket value aud percentage of changes in yield and market value are tab- 
ulated for the periods 1862-70, 1871-79, and 1880-87, together with 
the amount of each of these crops which may be bought for $10, and 
the amount and value of the fertilizing constituents in the same. 

So far as crop production is concerned, there is little cause for alarm over diminished 
yield, for if we consider our live principal crops, corn, wheat, oats, put aloes, and hay, 
the aggregate value of which is 92 per cent of the total value of our loading farm 
crops, we shall fiud that those five crops have fallen off in their average yield but 1.6 
per cent in tlie seoond period over what it was in the first period, aud the average 
yield of the third period was within 8.8 per ceut of what it was in the first; and this 
diminished yield is perhaps largely duo to less careful cultivation, which the low prices 
of farm products seemed in many cases to excuse if it did not justify. 

But the average market values havo greatly depreciated, the five crops already 
mentioned having fallen, during the second period, iu their average market, value to 
75.6 per cent of what it was in the first period, and during the last period having 
dropped to an average of 67.6 per ceut of what theso crops sold for during the first 
period. 
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The average daily wage#* of farm laborers in thirty-six States for 10 years have been 
as follows ; Year 1879, wages 94 cents ; year 1882, wages $1.07 ; year 1885, wages 
$1.05; year 1888, wages $1.00. # # * While, therefore, the actual cost of wanna! 
labor remains practically the same, the results of stick labor, aided by all these me- 
chanical appliances, have been greatly increased, at the same time introducing a new 
item into the cost of production, viz, interest and wear and tear of all these imple- 
ments of husbandry. * * * 

The practical conclusions are obvious: 

(1) Increase the area and production of grass and hay, and feed it. 

(2) Increase and improve the several products of the dairy by careful selection and 
feeding of the animals, ami by improvement in the methods of production of butter 
and cheese. 

Report of first assistant, W. P. Wheeler (pp. 52-70). 

Soils of the farm. — The results are given of mechanical and chemical 
analyses of samples of soil (top soil and subsoil) taken from different 
parts of the station farm. 

Although the soil contains a large per cent of potash, only a very small part of 
it exists in a soluble form. The soil from field E, which was the finest of any, and 
contained 0.95 per cent of potash, had only 0.05 (0.028) per cent soluble in boiling 
water. The action of frost alone does not perceptibly increase the soluble portion ; 
for some (300 grams) of this Rame soil, moistened with distilled water and frozen 
forty-seven times, still contained only 0.03 per cent soluble potash. 

Poultry feeding experiments. — The experiments reported are in con- 
tinuation of those made in 1888. “In order to observe the effect of 
rations more or less nitrogenous, during the laying season’?, two pens 
of pullets, four Light Brahmas, two White Plymouth Rocks, three 
Barred Plymouth Rocks, one Buff Cochin, four White-Crested Black 
Polish, and two Single Combed White Leghorns, sixteen pullets in each 
pen, were fed from January to November as follows : Corn on the cob, 
oats, meat scraps, and a little grass, alike to both pens, but while one 
pen (No. 6) was given in addition a mixture consisting of three parts of 
wheat bran, four of linseed meal, and six of ground oats, containing 25.5 
per cent of protein, the other (No. 7) was given com meal containing 
12.G per cent of protein. The nutritive ratio of the food of pen 6 aver- 
aged about 1 : 4.2, and that of pen 7 about 1 : 5.7. “An accurate account 
was kept of the weight of the different constituents in the food con- 
sumed, the gain or loss in weight, the product of eggs, etc. The results, 
calculated to the average for one fowl, for the different periods of the 
experiment, are given in tabulated form.” 

The average composition is also given of the eggs from each pen, of - 
white-slielled and brown shelled eggs, and of the manure from each pen. 

Tho larger breeds did somewhat, better w ith the more nitrogenous ration, and the 
smaller breeds considerably better with the less nitrogenous. The average weight 
per egg Avas the same lor each pen, 2.03 ounces. The brown-shell eggs averaged 2.12 
ounces in each pen, and the white-shell eggs 1.85 ounces in pen 6, and 1.93 ounces for 
pen 7. * * * 

The value of the average product of manure per fowl from pen 6 was about 14 
cents a year, and from pen 7 about 10 cents, the fresh manure from pen 6 being worth 
$8.35 and from pen 7 $6.73 per tou. 
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In another experiment twelve cockerels and twelve capons were fed for 
fattening. 

The fowls were light Brahmas, Plymouth Kochs, and Buff Cochins, and they were 
fed a mixture of linseed mealy bran, and ground oats ; also corn meal, oats, corn on 
the cob, and meat scraps. * * # 

The full value of the experiment as a comparison between the pens was destroyed 
by the fact that through delay in obtaining instruments the operation of caponizing 
was postponed too long for the best results, and, also, several “ slips” were included 
in the pen of capons, which was not known until the fowls were killed. The results 
aro of value, however, in connection with those from the pens of laying fowls. Both 
pens gained in weight during the first two months, and dnring the third month the 
capons gained but littlo, while the cockerels lost in weight. Both continually lost 
weight after the third month, although the amount of food consumed was not less. 

The amount of water-free food consumed per ounce of gain in live 
weight during the first 2 months was with the capons, 10.4 ounces, and 
with the cockerels, 12.3 ounces. “ The average weight of water free 
food required by the twenty-four cockerels and capons for 1 ounce of 
gain was 11.35 ounces, and for the thirty-two pullets during the same 
period (in the previous experiment), 9.36 ounces. 

“ The manure collected from the roost platform of pen 5 was at the 
average rate of 42.S pounds a year per fowl, and contained 63.9 per cent 
of moisture; and from pen 8 was at the rate of 43.6 pounds a year, con- 
taining 65 per cent of moisture.” The manure from the fattening fowls 
was more valuable than that from those which were laying, due mostly 
to the larger content of nitrogen. 

Poultry house , bull stalls , and piggery . — A description of a poultry 
house built during the year, ami of alterations made in the station barn 
to provide bull stalls and a piggery. 

Sorghum . — Tabulated notes on 82 varieties of sorghum and 2 of mil- 
let, including determinations of the sugar content of several varieties 
of the sorghum. 

llKPORT OK CHKMTST, K. F. LAT)0 (pp. 71-214). 

Analyses of foods . — Analyses aro given of alfalfa, mixed meadow- 
grasses, oat and pea forage, fodder, corn (kernels, tops, botls, leaves, 
and silage), beets, turnips, bay, corn meal, crushed oats, wheat bran, 
wheat middlings, rye bran, buckwheat hulls, cotton-seed meal, ground 
feed, “ gluten,” palm-nut meal, palm-lint cake, gluten meal, pea-nuts, 
pea-nut meal, pea- nut vine, pea-nut hulls, aud meat scrap; and deter- 
minations of albuminoid and amide nitrogen, and of the sugar and 
starch in a large number of the above materials. 

In maize, with Burrill and Whitman corn cut when io milk and King Philip corn at 
maturity, all out for forage, we find the invert sugar ranging from 4.60 to 13.16 per 
cent, sucroso from 3.40 to 10.33, and starch from 11.40 to 43.13 per cent. Can the 
nitrogen-free extract of these foods havo like nutritive valne T Differences, such as I 
have just indicated, though less marked, are found in hay, grains, and waste prod- 
nets. 
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The percentage of starch and sugar iu the nitrogen-free extract of 
numerous feeding stufis, and the average co efficient of digestibility 
for the nitrogen- tree extract of materials are tabulated. “With two 
exceptions, red clover and linseed meal, we find that the per cent of 
nitrogen-free extract, as sugars and starch, agrees very closely with 
the per cent digested.” 

Study of the maize plant.— A brief r<3sum<$ is given of studies made 
at the station in previous years to determine the best variety of corn 
for the silo, the best method of planting (in hills or in drills), and the 
best stage of maturity for cutting corn for silage, followed by a report 
of the work done in 1889. The author states that from the summary of 
trials of previous years “it appears that the varieties of flint corn give, 
under the method of thick seeding, the greatest amount of green forage 
per acre, and 4 years’ trial should give a lair test, including, as they 
do, several well-known varieties.” 

“There seems to bo no question but wliat the greatest amount of 
green forage and dry matter has boon produced at this station by thick 
seeding. Whether by thin seeding, as in the case of hill and drill trials, 
a greater yield would have been secured may be questioned.” 

In 1889 the experiments were made with reference to the best stage 
for cutting for the silo. 

“ In the latter part of July, in a field of some 12 acres of King Philip 
corn, 1 acre was selected that to all appearances was as nearly uniform 
in growth as possible to select, and measured oil. The plat included 
forty rows and these were divided into five sets, one fifth acre each. 
This gave eight rows to each one fifth acre, ami, in order that any 
inequality in the land or growth of the corn might be counterbalanced 
so far as possible, it was decided at each cutting of the corn to take 
rows from each plat.” 

Five cuttings were made between July JO and September 23, repre- 
senting the following stages: “fully tasseled,” “fully silked,” “ker- 
nels watery to full milk,” “kernels glazing,” and “ripe.” Analyses are 
given of samples taken at each cutting which show the percentage 
of water, total yield of dry matter, composition of dry matter, and the 
amount of each constituent, including albuminoid and amide nitrogen, 
starch and sugar, in crops at different stages. 

The conclusions reached last* year with Burrill and Whitman corn are in the main 
borne out by the present season's investigation, and the results of two years' work 
given in a short summary are as follows : 

(1) The greatest weight of green fodder is between the period of full silking and 
milky stage of kernel. 

(2) The total weight, diminished after this date but the total dry mattor increased. 

(3) As the corn approaches maturity the per cent of amide nitrogen diminishes, 
while the albuminoid nitrogen increases, thus seemingly increasing the feeding 
value of the crop. 

(4) The sugars and starch increase rapidly during the latter period of growth and 
maturing of the corn plant, and these are the most valuable portion of the nitrogen* 
free extract 
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(5) Between the period of glazing and fnll ripening of corn there was a large 
increase in amount of Riigur and starch. 

(6) For the greatest amount of nutriment, considered from a chemical standpoint, 
corn should not he cut before it has well ripened. 

(7) The Burrill and Whitman corn can not, in ordinary culture, ho matured iu this 
latitude. 

Cattle foods and feeding ration**— A reprint of Bulletin No. 17 (new 
series) of the station (see Experiment Station Record, Yol. I, p. 206). 

Feeding experiment *. — An experiment was made with four 2-year old 
grade Ilolstein-Shorthorns u for the purpose of comparing the relative 
feeding values of a nitrogenous vs. a carbonaceous ration with growing 
and fattening animals.” The animals were divided into two lots, each 
containing two steers and two heifers. The coarse fodders (hay, silage, 
roots) were the same for both lots, and all received wheat bran and 
corn meal, but in the case of lot 1 a part of the corn meal fed lot 2 was 
replaced by either linseed meal, gluten meal, or cotton-seed meal. The 
entire feeding trial lasted from November 11 to April 23,103 days; 
but from February .11) to March 9 a change was made in order to 
determine the digestibility of the food used, which manifested itself in 
the following period (March 10-ApriI 23). The tabulated data include 
the amount of food consumed per lot during tho whole experiment. 

The gain made during the entire experiment was 13 pounds iu favor 
of the two animals in lot 2 (carbonaceous food), which consumed 396 
pounds more of digestible nitrogen-free extract and 197 pounds less of 
digestible albuminoids than lot 1. In the 109 days from November 11 
to February 19 lot 2 gained 20 pounds more in weight, and consumed 
209 pounds more of digest ible nitrogen-free extract and 110 pounds less 
of digestible albuminoids than lot 1. From February 19 to April 23, 
during which time the digestion experiment was carried on and the con- 
ditions slightly modified, lot 1 (nitrogeneous ration) gained 7 pounds 
more than lot 2. 

Wo must then concludo that, so far as this expoi iment goes, tho substitution of 
nitrogenous foods, like cotton-seed meal, etc., for corn meal and a small quantity of 
bran, was not followed by any advantage as a fattening ration so far as the increase 
in live weight indicates. 

In general appearance lot l looked much the bettor, having a cleaner, brighter coat 
of hair. * * * Tho photographs of tlio meat show little, if any, difference in the 
proportion of fat and lean. 

The meat for the auitnals fed the more carbonaceous ration was 
thought to t>e “much the tenderer and sweeter.” 

Digestion experiments . — Six trials were made in connection with feed- 
ing experiments, the object being to determine the digestibility of the 
following single materials and rations : (1) alfalfa bay ; (2) mixed hay ; 
(3) hay and turnips; (4) the nitrogenoas ration fed in the feeding 
experiment described above, ♦. e. hay, wheat bran, cotton-seed meal, 
and corn meal ; (5) the carbonaceous ration fed in the same experiment, 
hay, corn meal, and wheat bran ; and (6) a ration made up of hay, oats, 
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cottonseed meal, linseed meal, wheat bran, and com meal. The amount 
of each constituent fed and digested in each ration and the coefficients 
of digestibility found are tabulated. 

Amount of dung voided daily.— A tabular statement is given of the 
amounts of fresh and water- free dung and of urine voided by each of 10 
auimals daily, and analyses of the dungs and valuation per ton for fer- 
tilizing purposes. 

Dairy experiment. — A reprint of Bulletin No. 18 (new series) of the 
station (See Experiment Station Record, VoL I, p. 209) recording the 
experiment with different breeds from April to October, 1889. 

Relative feeding value of certain grain ration s. — One Jersey cow was 
fed from December 11 to February 22 a ration of hay, silage, and 2 
pounds of wheat bran per day, to which was added in period 1 (12 days) 6 
pounds of corn meal, in period 2 (21 days) 0 pounds of gluten meal, in 
period 3 (20 days) 5.5 pounds of linseed meal, and an extra 1.1 pouuds 
of wheat bran. The averages of food consumed and milk produced per 
day during the last 10 days of each period and the average composition 
of the milk for the last 4 days of each period are tabulated. 

The milk yield gradually fell off during the corn-meal period, hut the substitution 
of an equal weight of gluten meal for corn-meal caused an increased How of milk, 
which was well maintained through the period. The substitution of crushed oats for 
gluten meal failed to maintain the quality of milk during tho third period, and in 
the fourth period the linseed meal, poorly eaten, maintained nearly tho same yield 
as the oats for the whole period, but for tho last 4 days the falling off was greater, 
since very little meal was taken when it was attempted to adjust the ration to cor- 
respond with the other periods. * * * It. is interesting to note that while tho milk 

yield under gluten meal for 3 days averaged 2i\.7 ounces more per day than for the 
previons period with corn meal, yet there waN a loss of 1.48 ounces of fat per day. 
This confirms what has been indicated before, that gluten meal increases the How of 
milk without proportionately increasing the solids or the fat, which, in butter-mak- 
ing is tho object sought. With crushed oats the milk fell off per day . r >5.3 ounces, 
while the fat fell but .7*2 ounce, and the quality of the butter was much better than 
that made under gluten -meal food. Linseed meal failed to give as good results as in 
previous trials, although there was slight increase in fat and a falling off in yield of 
milk. A part of this effect may he attributed undoubtedly to the small amount 
eaten. * * * From the trials made with this animal it is evident that gluten 
meal was a superior food for milk production. 

In another experiment similar to the above, also with one Jersey cow, 
the effects of adding corn meal, linseed meal, palm-nut meal, and 
“ starch waste 79 from starch and glucose manufacture to the ration, in 
separate periods, were tested. No analyses of the milk were made. 
The average amount of food eaten per day and data relative to the 
churning of the cream are tabulated. 

Taking only the last 10 days of each period, we have indications that with the cow 
under experiment 3.8 pounds of linseed meal and 3.5 pounds of wheat bran are just 
about equivalent to 8 pouuds of corn meal for maintaining the milk yield, but we find 
that 5.1 pounds less milk was required for 1 pound of hatter [.with the former feed]. 
In period 3, under palm-nut meal, thero was a falling off in milk of 2.6 pounds per 
day. Under dry feed (starch waste) this decrease in milk was arrested, and the 



593 


yield steadily increased to the close, indicating, as has been previously shuwn at this 
station, the value of this dried by-product from the starch and glucose manufac- 
tories for milk production. 

The treatment of the milk and cream was always the same, but this trial can only 
be taken as indicating what has been found in other trials heretofore, that linseed 
meal gives more butter than corn meal. 

Dairy notes. — (1 ) Street vs. ripened cream . — The cream raised each 
day was divided, one half being churned sweet and the other allowed to 
ripen before churning. The sweet cream was churned at different tem- 
peratures between 50° and 08° Fah. The tabulated results indicate 
that— - 

Uy churning sweet cream at the same or a higher temperature than is required for 
ripened cream there was a large loss of butter fat, in oue case amounting to a little 
more than one fifth of the total butter present in the cream, bat by lowering the 
tempera to re to from 50° to . r >4° Fall, there waH no greater loss than with the same 
cream ripened. 

The quality of the batter, both in grain and color, steadily improved as the tem- 
poratiuo for churning was lowered, and at. r>0 and r>4 11 Fah. was as good in appear- 
ance as that from well -ripened cream. The tiavor of the butter from sweet cream is 
quite different from that of butter made, from ripened cream. In every case there w as 
found less casein in the butter from sweet cream than in that from ripened cream. 

(2) Ash constituents of milk and cream. — An estimation of the amounts 
of the several fertilizing ingredients contained in the milk, cream, and 
skim-milk of an average cow per year. 

44 By feeding the skim-milk upon the farm, and selling the cream, we 
only remove about one tenth as much as would be found in the whole 
milk. If the skim-milk and buttermilk are all consumed upon the farm 
and only the butter sold, then the amount of fertility sold from the farm 
in the way of nitrogen, phosphoric acid, potash, and lime is almost 
nothing.” 

(3) Pounds of milk or of cream for one pound of butter . — A statement of 
the average number of pounds of milk or cream from the station herd 
required to make 1 pound of butter, during each month of the year. 

(4) Influence of temperature on creaming milk submerged in water . — In 
comparative tests made with milk submerged in spring water at 50° Fah., 
aud in ice water, 44 fully three fourths of a pound more of butter per 100 
pounds of milk was secured by the use of ice in the water.” 

(5) Influence of food on butter. — A general summary of the results 
of feeding experiments with milch cows during the past 2 years. Three 
Jersey and two native cows were used in these experiments. 

When hay alone was led the yield of milk, ami butter as well, was always the low- 
est. The addition of 8 pounds of corn meal per day increased both the flow of milk 
and the yield of butter over that of hay alone, but the butter fat in the milk, as shown 
by analysis, did not increase in proportion to the yield of milk. The substitution of 
5 pounds per day of linseed meal for C pounds of the corn meal, making the grain 
ration 2 pounds of com meal* and 5 pounds of liuseed meal, gave a smaller yield of 
milk than when corn meal alone was fed. The yield of butter fat nevertheless was 
increased in every trial with linseed meal, and in the cose of two cows with the same 
relative increase would amount to more than 70 pounds of butter per year for each 
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cow. Replacing the 5 pounds of linseed moal with 8 pounds of wheat bran the milk 
yield was rather less on the whole, hut in one case more than when linseed meal whb 
fed. The yield of butter was considerably diminished. 

The substitution of oats for the liusced meal was followed by a smaller milk yield 
and less butter, but of superior quality to that from linseod-meal food. 

The experiments with silage and cotton-seed meal have not been repeated a suffi- 
cient numbed of times to w arrant any definite conclusions. With silage the chief 
difference noted was the more efficient recovery of the fat in the buttor, and the but- 
ter under cotton-seed meal was of much better quality than when linseed meal was 
fed. * * * 

Of all grain foods tried, gluten meal gave the largest flow of milk, but the percent 
of fat was exceptionally low. Dry feed, a waste product from the manufacture of 
starch and glucose from corn, ranked next to gluten meal. Corn meal followed these 
for producing flow of milk. Linseed meal gave the largest amount of butter, but the 
quality wa« not of the best, being too soft. Oats gave the best-colored and hardest 
butter, but somewhat, crumbly. A combination of foods was the most satisfactory 
buttor ration. 

In the feeding trials made with five individual animals we find that the character 
of the food did largely influence both the yield of butter and the quality. 

Report of farm superintendent, F. E. Emery (pp. 215-297).— 
The following topics arc treated : grass plats and forage crops; potato 
experiments; fertilizer experiments with corn; corn in hills, drills, and 
broadcast; variety tests of corn, beets, and carrots; fertilizer experi- 
ments with grass ; relative yields of four varieties of barley ; warm 
water for milch cows; subsoiliug experiments; the manure platform. 

Grass plats and forage crops (pp. 216-223). — Notes in continuation 
of those in the Annual Report of the station for 1888 (See Experiment 
Station Bulletin No. 2, p. 104). The number of different grasses, clovers, 
and other forage plants grown at the station on small plats was 
increased in 1889 so as to include some 65 species and varieties. In 
addition to the species especially recommended in the Report for 1888, 
meadow foxtail ( A loyccuruspratemk)^ orchard grass (Dactylis glomcrata ), 
tall meadow oat grass (Arena elatior ), yellow oat grass (Arena flaws- 
mis), and sheep’s fescue (Festnca ovina) for pasturage, and the rye 
grasses (Lolium paccyii and L. perenne) have given good results. 

Tabulated data are given for the yields in 1889 of mixtures of forage 
plants seeded on large plats in 1 886. The best yields were on the plats 
where (1) alsike clover, perennial rye grass and timothy; and (2) 
meadow fescue, timothy, Kentucky blue-grass, and white, alsike, and 
red clovers were the leading plants. The yields of alfalfa and prickly 
comfrey in 1889 are given in a separate table. In 1889, as in the pre- 
vious year, prickly comfrey did not make good silage or hay. Alfalfa, 
however, was the main-stay as a soiling crop, “ having been the first 
thing ready to feed in the spring, and the fourth crop the last in the fall.” 
[For the results of 7 years’ experience with alfalfa at this station, see 
Bulletin No. 16 of the station, or Experiment Station Record, Yol. I, 

p. 266.1 

The kinds and amounts of seed used in a new scries of mixtures of 
grasses sown in the spring of 1889 are stated in a table. 
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Potato experiments (pp. 223-250). —These included experiments with 
different amounts and kinds of seed, methods of planting', and fertil- 
izers. 

(1) Whole tubers vs . cuttings for seed. — Whole and half tubers and 
three, two, and one-eye cuttings of the White Star variety were planted 
on one series of plats May 4, and on another series May 16 to 20. The 
results giveu in detail in tables show a steady decrease of yield from 
the whole tubers to the one-eye cuttings. A summary of similar 
experiments at other stations is quoted from Bulletin No. 2 of the Mary- 
land Station. 

(2) /Similar weights of seed per row in hills and drills.— 1 The same 
weights of seed of different sizes, from whole tubers to one-eye cut- 
tings, were sown in hills and in drills. The results, as tabulated, uni- 
formly favored planting in drills. 

(3) Equal weights of seed in the hilt . — A small area was planted June 
18 with whole and half tubers and three, two, and one-eye cuttings, 2 
ounces of seed being used in each hill. The results, as tabulated, fav- 
ored the half tubers. 

(4) Large vs. smalt Inkers for seed , and the same with the seed ends 
removed. — The results of a small experiment, as tabulated, favored 
the large tubers and the uncut seed. 

(o) /Selected tubers for seed. — One hundred tubers of equal weight, 
best tubers from the best hills and the poorest hills, tubers of various 
sizes from the general stock, and irregular tubers, were planted sepa- 
rately. The report states that the experiment was unsuccessful, but 
tabulated data are given as a matter of record. 

((>) .Relative yields from eyes removed and not removed from the seed 
tuber . — Notes and tabulated data are given for small experiments, in 
which the following questions were considered: “Which eye of a 
potato will vegetate first ? And which, if any one, is most prolific $ 
Also, how does each individual eye, when removed by cutting to the 
center, compare in vigor, as shown by early germination and in prolifi- 
cacy, with an eye correspondingly distant numerically from the stem, 
but not removed from the tuber, all other eyes on the tuber being 
destroyed 

(7) /Sad planted on the surface or in the furrow. — The results of an 
experiment with different amounts of seed on 2 tenth-acre plats, as 
tabulated, slightly favored planting in the furrow. 

(8) Experiments with different lands of fertilizers. — Dissolved bone- 
black, sulphate of ammonia, chloride and sulphate of potash, and nitrate 
of soda, in different combinations, were applied in 1889 on fifteen plats. 
Notes on the previous manuring of the plats are giveu, and the results 
of the experiment are tabulated and discussed. Where no potash was 
used the yield was materially decreased, and there was a relatively 
small decrease where no nitrogen was used. The application of potash 
had no effect in preventing the ravages of the potato rot. 
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(9) Fertilizer* heloio vs. above the seed . — Tabulated data are given 
for an experiment in 1889 on 2 lentli-ncre plats. The results agree 
with those of a similar experiment in 1888 in showing no marked differ- 
ence in favor of either method of application. 

(10) Muck vs . manure . — The results of equal applications of muck 
am! stable manure on two plats favored the former. 

Fertilizer experiment with corn (pp. 256-200). — This is a continuation 
of an t‘-xperiineut begun in 1888 (See Annual Report of the station for 
1888, p. 356, or Experiment Station Bulletin No. 2, p. 165). The ferti- 
lizers used in 1889 were nitrate of soda, sulphate of ammonia, sulphate 
of potash, dissolved bone-black, plaster, guano, chloride of potash, dis- 
solved and ground South Carolina rock, nitrate of potash, “ High Grade 
Fanners’ Friend, ” barn-yard manure, and muck. Several plats received 
no manure. Rye was sown the previous fall and in the spring and 
plowed in. The variety of corn planted was Waushakum. Details are 
given in two tables. 

Field notes this year, as last, testify to the stockiness and general thrift of plants 
where nitrogen as nitrate or sulphate has been applied. The amounts applied in 
most cases produced an increase in the ratio of stalks to corn, hut had an equal if 
not greater effect on the yield of sound corn. 

Neither potash nor phosphoric acid has exerted a marked influence on the crop. 

The application of plaster has not been followed by any increase of crop above the 
general averago. 

The plat to which nmek was applied lias this year fallen far below the general 
average. 

Nitrogen alone, with either potash or phosphoric acid, or with both potash and 
phosphoric aehl has increased the crop. 

Corn has been selected from each plat for seed on the plat where it grew, in order 
that the fall cumulative effect of the fertilizer may be felt. 

Corn in hills and drills and broadcast (pp. 1360-203). — On 18 twentieth- 
acre plats King Philip corn was planted in hills and drills and broad- 
cast, in different degrees of thickness. The results, as tabulated, show 
that— 

The liillti yield most, the drills next, and the broadcast least in case of almost every 
plat, notably so in the summary. Not only is this the case, bnt we find the individ- 
ual weight of stalks most in hills, medium iu drills, and least when grown broadcast. 
The stand of corn as harvested, owing to the unfavorable circumstances of the season, 
boars no commensurate rolation to tbe amount of seed sown. 

Sorghum in hills and drills (pp. 263-266.)—“ May 18, 1889, 9 twen. 
tieth-ncre plats were planted with Early Amber sorghum seed, every 
alternate row being in drills and the others in bills 3 feet apart in the 
row. The row-s were 3£ feet apart.” The results, as tabulated, strongly 
favored planting in drills. “ The yield in every case increased with 
the namber of plants for a given area, but not in direct proportion, as 
it will be noticed the average weight of individual plants decreased to 
a considerable extent.” 

Test of varieties of fodder corn (pp. 266-273).— Tabulated data are 
given for 6 varieties of flint, 1 of dent, and 3 of sweet-corn. 
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With this se> aeon, and the length of time allowed in September before harvesting, 
giving 145 days between planting and harvest, the large late-growing varieties have 
proved to yield greater crops, and also larger amounts of dry matter per acre than the 
smaller varieties. * * * To shorten the season much would put a different aspect 
on the ratio of yields from all onr varieties, and it is doubtful if the large varieties 
could still lead under the different order of things. 

It is probable that, the dry matter of these varieties which have been cut. at differ- 
ent periods of growth, has a different relative composition, and hence a somewhat 
different- feeding value. But it. is hardly to be expected that these changes in the 
above crop could equal the differences in yield in favor of the large varieties. 

Tests of varieties of beets and carrots for cattle food (pp. 273-275). — 
Tabulate*!! data for 15 varieties of beets and 5 of carrots. 

Fertilizer experiments with grass (pp. 275-288). — An experiment made 
in 1888 was reported in Bulletin No. 13 (new series) and the Annual 
Report of the station for 1888, pp. 310-343 (See Experiment Station 
Bulletin No. 2, p. 105). The experiments in this line in 1880 were (I) 
on one of the series of plats used in 1888, which received no further 
applications of fertilizers; (2) on a new series of plats fertilized in the 
same way as those used in 1888, except that the sulphate of potash was 
of double strength but in half the amount used the previous year; (3) 
on a third series of plats where nitrogenous fertilizers were chiefly used. 
Timothy, alsike and red clover, yellow trefoil, and wire-grass ( Poa 
compressa) were the varieties grown on all the plats in 1880. Details 
are given in notes and tables. The following summary is taken from 
the report : 

(1) On this farm, with our heavy clay soil, nitrogen in au easily soluble form is the 
predominant element for the grass family. 

(*2) Together with other elements, phosphoric acid and potash do not seem to he 
needed by this soil, though applications of these two elements, separately and com- 
bined, add a considerable percentage to the crop, yet not enough to bring a profit for 
the application. 

(:i) Of the easily soluble but costly nitrogen salts, light applications are more 
profitable than greater, and the cheaper and more soluble sodium nitrate than the 
other forms tried. 

(4) It is probable that two or three applications, preceding light rain, would prove 
more profitable than a single application, especially if it should be followed by heavy 
rain. 

(5) This single season's trials of cotton-seed meal and wheat bran indicate that 
they can be profitably used as sources of nitrogen for top dressing grass lands. 

(6) The effect of spring applications of easily soluble nitrogenous fertilizers seems 
to be about exhausted during the season. 

(7) The second season’s influence of phosphoric acid and potash seems to have been 
to increase the clover or legnminous plants relatively to timothy or graminaoeous 
plants. 

Test of varieties of barley (pp. 288, 289). — Notes and tabulated data 
for 4 varieties. 

Warm water for milch cows (pp. 290-294). — Notes and tabulated data 
are given for an experiment in which one cow was given water at 96° 
Fah. for 10 days (March 5-14), and at 30° Fata, for 10 days (Mareta 15-24). 
A contrivance used in heating the water is described and illustrated. 
25909 — No. 10 5 
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For the warm-water poridd'tia total milk yield was 380.9 pounds, aver- 
aging 39.2 pounds for the Ifpt 5 days. For the cold-water period the 
total milk yield was 375.£f Jjfoiinds, averaging 37.0 pounds for the last 5 
days. The total gain iu yield of milk during the warm-water period 
was 5.4 pounds, aud lor tin* last 5 days the gain averaged 1.6 pounds. 

Subsoil ituj experiments (pp. 294-290) — A brief account of experiments 
in which there was a slight gain in yield for subsoiling oats but a loss 
from subsoiling corn in the season of 1889. 

The manure platform (pp. 290, 297, illustrated). — A brief description 
of the platform constructed at the station in 1889 on which the solid 
excreineut and soiled bedding from the barns can be piled. “ Under the 
platform are three cisterns to hold urine from the stables aud overflow 
from the platform in rainy weather.” 

Report op aoj'ino horticulturist, <k E. JIunn (pp. 298-336). 

Strawberries (pp. 298- JOS).— ' Tabulated data and descriptive notes on 
52 varieties. There are also brief notes on experiments in the selection 
of plants for cross fertilization. 

Raspberries (pp. 308-311), — Tabulated data and descriptive notes on 
29 varieties. 

Currants , blackberries, anil yooxeherrics (pp. 31 1-313). — A list of 23 
varieties of currants, and 22 of blackberries planted at the station, 
and brief descriptive notes on 14 varieties of gooseberries. 

] icons (pp. 313-31 7). — Tabulated data and descriptive notes on 27 
varieties of bush and 9 of pole beaus. 

Peas (pp. 318,319). — Descriptive notes on 3 varieties and tabulated 
data for 10 varieties. 

Corn (p. 320). — I lesenpti ve notes on 6 varieties and tabulated data 
for 10 varieties. 

Potatoes (pp. 321-325).— Tabulated data for 47 varieties. 

Sweet potatoes (pp. 325, 520).— Tabulated data and descriptive notes 
on 4 varieties successfully grown at the station. 

Carrots (pp. 320, 327).—' Tabulated data ami descriptive notes on 2 
varieties. 

Tomato* s (pp. 327-329). — Descriptive notes on 5 ot the new varieties, 
tabulated data for 18 varieties, and notes on tests of tomato seed. 

An e\ pm merit started in 1HS1 to note tho influence of wed lrom ripe and green 
fruits of the tomato, has boon tarried on to date. The result# each year have been 
the same, the seed from gieen fruits producing plants of impaired vigor, hut earlier 
to ripen fruits, which are small hut abundant. * * * 

In a test made this year of large and small fruits from tho same tomato plant, to 
asceitain tho dillerciuc in productiveness, size, and earliuess, it was found that the 
seed from small hints pi oil need plants of but medium vigor and productiveness, but 
very early, ami as luigo fruits as the plants from large fruits. The latter were more 
vigorous and productive, and 10 days later to ripen fruits. 

Onion*, cabbage. *, caulijtoicer », and lettuce (pp. 330-333).— Tabulated 
data for 12 varieties of onion*, 8 of cabbages, \ pf cauliflowers, and 5 of 
lettuce. 
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Insects , insecticides , and fungicides (pp. 333-335). — Brief notes on 
experiments in the treatment of the cucumber and potato beetles, cur- 
rant worm, and mildew of the gooseberry. 

A disease of the hollyhock (p. 335). — Brief noteon Puceinia malvacearum, 
found in 1889 on the grounds of a nurseryman in the vicinity of the 
station. 

Test of plant protector (p. 336).— Brief note on a patent plant protector. 

Report of acting pomoloqikt,Q. W. Churchill (pp. 337-373).— 
This is for the months April-October, inclusive, and embraces the fol- 
lowing subjects: (1 ) care and improvement of the orchard; (2) notes 
on fruits ; (3) lists of varieties ; (4) spraying with insecticides and fungi- 
cides; (5) seed selection, with notes on vegetation. 

The work has been for the most part a continuation of that outlined 
in Bulletin No. 15 (new series) of the station and referred to in the An- 
nual Report for 1888 (See Experiment Station Bulletin No. 2, p. 145). 

Care and improvement of the orchard (pp. 337-339). — Brief notes on the 
pruning and manuring of the station orchard. 

Notes on fruits (pp. 339-346). — Brief notes on apples, pears, peaches, 
and apricots, together with tabulated data for 50 varieties of grapes 
planted 1882-87, and for 72 varieties planted in 18SS. 

Lists of varieties of fruits (pp. 347-357).— These lists contain 217 (in- 
cluding 50 Russian) varieties of apples, 1 1 of crab apples, 85 ( 1 5 Russian) 
of pears, 78 (0 Russian) of plums, 31 of cherries, 56 of peaches, 21 of 
apricots, 5 of quinces, 12 of nectarines, and 117 of grapes, placed under 
trial previous to 1889; and 65 of apples, 8 of crab-apples, 18 of pears, 
25 of plums, 8 of cherries, 12 of peaches, 2 of apricots, 1 of quinces, 16 
of grapes, and 19 of wild grapes, added to the experimental orchard 
in 1889. 

Spraying with insecticides and fungicides (pp. 35S-3G4). — Notes on 
experiments in spraying apple and plum trees with Paris green and 
London purple for the codling moth ami curculio, grape vines with 
sulphide of potassium for the downy mildew, and apple and cherry- 
trees with kerosene for plant- lice. 

Seed selection , experiment tcith beans (pp. 364-373).— Notes and tabu- 
lated data on plat experiments in 1887 and 1888 in which the results of 
planting large and small seed of Golden Wax beans were compared. 
The yields in both years favored the large seed. The plants which veg- 
etated from each kind of seed were counted each season daily from 
June 3 to July 2, inclusive. Similar observations were made on Bos- 
ton Dwarf Early and Aroostook beans plauted in the greenhouse. It 
was found that at first the small seed vegetated more rapidly, but after 
a few days the plants from the large seed outnumbered those from the 
small seed, and that the plants from the large seed were more vigorous. 
Report op acting meteorologist, F. E. Emery (pp. 374-404). 

Notes on fluctuations in the height of water in m unused well (pp. 
374-377).— A continuation of observations reported in the Annual 
Report of the station for 1838, p. 197 (See Experiment Station Bulletin 
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No. 2, p. 152). Tbe height of water in a well near the station has been 
observed at different times since December, 1886, and compared with 
the rain-fall. The results are stated in a table and diagram. It has 
been found that fluctuations in the precipitation from month to month 
did not much affect the height of the water-table, and that the rapid 
rise of the water in tbe well at different times could not always be 
explained as due to large precipitations occurring at or near the period 
of the rising. 

Meteorology in 1886 (pp. 377-404). — Notes on the weather and tabu- 
lated details of observations of temperature of the air, rain-fall, direc- 
tion and velocity of the wind, amount of sunshine, and soil temperatures 
at the surface and at depths of from 1 to 18 inches. 

North Carolina Station, Bulletin No. 73, October 15, 1890 (pp. 100). 

The best agricultural grasses, G. McCarthy, B. S. (illus- 
trated). — This is a useful compendium of information regarding a num- 
ber of species of grasses, clovers, and other forage plants, prepared 
from the standpoint of the intelligent farmer in the Southern States, 
The bulletin is divided into the following chapters : (1) introductory, 
(2) leading grasses and clovers, (3) forage plants of minor importance, 
(4) tabulated data, (5) the quality of commercial grass and clover seed, 
(6) mixtures vs. pure sowings of grasses, (7) the rational mixing of grass 
and clover seeds, (8) the use and value of grass gardens and experi- 
mental plats, (Si) manures for grasses, (10) diseases and insect enemies 
of grasses and clovers, (11) the formation and care of grass lands, (12) 
formulas for mixtures, (13) index. 

Introductory (pp. 4, 5). — The importance of giving more attention to 
the culture of forage plants is urged, and it is stated that “the selec- 
tions and recommendations made in this work are based partly upon 
the results of experiments begun on the North Carolina Experiment 
Farm in 1866; partly upon the reports of similar tests made at different 
American and many foreign experiment stations, and partly upon the 
personal observations of the writer in several of the Southern States. 
Many facts aud chemical analyses have been drawn from standard 
works.” 

The lending grasses and clovers (pp. 6-46). — Illustrated notes on the 
habits of growth of 28 species, together with their chemical composi- 
tion, yield, amouut and value of product, etc., and with especial refer- 
ence to the results of experience with these plants in the Southern 
States. The illustrations are taken from the bulletins of tbe United 
States Department of Agriculture and from foreign sources. The 
following species are described: Bermuda grass [Gynodon dactylon ), 
crested dog’s-tail ( Gynomrus cristatus ), English blue- grass (Poo COM-' 
prmo), tall fescue (Festuca elatior ), sheep’s fescue {Festuca ovina), hard 
fescue (Festuca duriusoula), red or creeping fescue (Festuca rubra)? florin 
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or creeping bent grass (Agoostes stolonifira ), fowl meadow-grass (Poa 
serotina ), Johnson grass (Sorghum halepense), Kentucky blue-grass (Poa 
pratensis ), meadow fox-tail grass (Alopeeurus pratenm ), tall oat grass 
(Arrhenatherum dvenaceum), orchard grass (JDactylis glomeratd ), redtop 
or herd’s grass (Agrostis vulgaris ), rough stalked meadow-grass (Poa 
trivialis ), perennial rye grass ( Lolium perenne ), Italian rye grass ( Lolium 
italionm ), sweet vernal grass (Anthoxanthum odoratum ), timothy ( Phlcum 
pratense), alsike clover ( Trifolium hyhridum ), crimson clover (Trifolium 
incarnatnm), Japan clover (Lcspedeza striata ), alfalfa (Medieago saliva), 
red clover ( Trifolium pratense ), white clover (Trifolium repens ), cow- 
pea (I)olichos sinensis ?), soja bean (Glycine hispida ). 

Forage plants of minor importance (pp. 47-63). — Illustrated notes, sim- 
ilar to those in the preceding chapter, for 16 species, including American 
canary grass (Phalaris intermedia , var. angustata ), rescue or Schrader’s 
broine grass (Bromus unioloides ), Hungarian or awnless brome grass 
(Promts inermis ), crab* grass (Panicum sanguinaU), gama grass (Tripsa* 
cum dactyloides ), Kaffir corn (Sorghum vulgare , var.), pearl millet ( Pen- 
nesetum spwatum ), Italian millet ( Setaria italica ), Texas blue-grass (Z J oa 
< trachnifera ), Texas millet (Panicum texamrn ), Louisiana or carpet grass 
(Paspalum platycaule ), prickly comfrey (Symphytum asperrimnm ), Bok- 
hara clover (Melilotus alba), burr clover ( Medieago maculata ), vetch 
(VmtVi wt/toa), and yarrow (Achillea millefolium). 

Tabulated data (pp. 64-70).— Under this head are included six tables 
containing data for some 25 of tin 1 - species described in the foregoing 
chapters, regarding the period of dowering, proper soil for growth, aver- 
age yield per acre, use for meadow or pasture, seeds (amount required, 
etc.), proximate composition and feeding value of the hay, digestion 
co eftieients (for S species), amount of each ash constituent in 2,000 
pounds of the air dry hay, and the theoretical feeding aud manurial 
value of the hay. 

Quality of commercial grass and clover seed (pp. 71-7S). — The form 
of germinating pan used at the station is described and illustrated. 
Brief accounts are given of the adulterations commonly found in differ- 
ent species of grasses, and the seeds of some of these grasses and of 
the weeds likely to be mixed with them are illustrated. 

Mixtures vs. pure sowings of grasses (pp. 79-81).— A brief argument in 
favor of the use of mixtures of grasses whenever practicable in order 
to make the best use of the resources of the air and soil. 

In forming mixtures far mowing land the farmer must not only select species suita- 
ble for hie soil, but from among these he must choose those which come to the catting 
stage or bloom nearly at the same time. He must also, as elsewhere explained, 
choose tall and low-growing, deep and slmllow-rootiug species. Among good meadow- 
grasses the number which meet all these requirements are very few. Therefore good 
ipeadow mixtures must include hut a small number of species. For pasturage, on 
the other hand, we waut a large number of species which come to the dowering stage 
at different periods. 
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The rational mixing of grass and clover seeds (pp. 82, 83).— Formulas 
are given for calculating the amounts of different kinds of seeds to be 
used in mixtures for sowing on a given area. 

The use and value of grass gardtns and experimental plats (p. 84). — 
Farmers are urged to make use of experimental plats in testing varie- 
ties of forage plants and the fertilizers for tbem, adapted to individual 
Boils. 

Manures for grasses (pp. 85, 80).— Illustrations are given to enforce 
the desirability of a careful study of the varying necessities of plants 
for appropriate nourishment. 

jtiseasrs and insect enemies of grasses and clovers (pp. 87, 88). — Brief 
suggestions for the treatment of grass lands for the repression of dis- 
eases and insect enemies of the plants. 

The formation and care of grass lands (pp. 89, 90).— Practical hints on 
the culture of grasses. 

Kxpericnce 1 ihh shown Unit in the Southern States all permanent grasses nut] clovers 
do best when sown in the fall, from August 15 to October l. * * * The use of 
“ nurse crops,” either of cereals like oats or of some growing anno al grasses like 
lUliau rye grass, is now disapproved by the best authorities. Such nnrse crops really 
act as weeds, smothering out the plants they wore meant to assist and disappearing 
themselves at the cud of a year or two, loaving the sward open for other weeds to 
come in. The soil for grass fields requires careful preparation. * * * A good 
preparation for a permanent grass field is a crop of cow-peas, heavily fertilized with 
potash aud phosphate, planted in spring and plowed under in August. * * * Most 
grasses root shallowly and soon exhaust the top layer of the soil, whereas red clover 
and lucern root deeply, feeding upon the lower layers of the soil, and iu addition add 
to the soil nitrogen taken from the air. 

Formulas for mixtures (pp. 91-97).— Twenty-four formulas for mix- 
tures to he used on different kinds of soil for permanent pasture, perma- 
nent and temporary meadow, aud special purposes. 

Xorth Carolina Station, Bulletin No. 74a (Meteorological Bulletin No. 15), 
December 31, 1890 (pp. 18). 

Meteorological summary for North Carolina, December, 

1890, H. B. Battle, Ph. I)., and O. F. Von Herrmann Notes on 

the weather, and monthly summaries and a tabulated daily record of 
meteorological observations by the North Carolina weather service. 
The bulletin is illustrated with maps of North Carolina, showing the 
isothermal lines aud the total precipitation for different parts of the 
State. 
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Summary of observations by the North Carolina Slate weather service co-operating with 
the United States Signal Service, for the years ltfhi7~9U. 


Moans for- 

1890.. . 
1889 

1888.. . 
1887-.. 


Atmospheric pressure. 
Extremes. 


i 

h 

n 

u 

s 

Hi 

a 


30.11 !7;s ! 


© 

* 

p 

Jan. 28 


u. I X 

5 1 1 

0 1 p. 


Air tfnijmittture. 
Extremes. 


H ' A > 

i '=' 

i j « 

S ir^ ! P 


«d 

P 


I 


^ <a 


33! Dec 17 00.7, 10H Jnm^O.Ilo 70.7 

30 08 tel frYb.24 '191 Apr 2fi 59 1 loo’ July jo til 2 

30 00 7fl‘ Jan. 12 122; Dee. 17 HO. It 101 Juh 0 88 0 

30 07 83 ! Due. 1 14 A uff 21 V.) 1 107j July 18 00 l 


4 Mm 10 51. 1 46 7,19 5 
6 !•>!». 7 30. 5 45 01 7. 7 
l> J«i». ,40 3,46.510.3 
4 Inn. 50. 7 46. 2! 18. 4 


* Supply 30 indies. t Supply 20 iw‘ln**j. ; liel.»w zero 



V. 

* 
c % 


Winds. 

| 

; 

X ' 





© z 


, 



■r 1 

l'. ‘ 


* 


1 

« 0 

a 

2 

Maximum vein* it y. i 

et ; 

ra 1 

■> 1 

■f > 

>- 

S' 

c 


S3 

Gh ! 




- - 1 

i 





© 

> 

X '* 

a. Z 

fr? 

fc 

u 

a 

; 

- 


5 ; 

1 


cs 



t * 

. a 

w 


! ~ 

i 


: ! 




fc 

0 

<c 

© 

X.Z 

£ jj 

3 7; 
1*0 

'5 

£ 

% 

! 

£ i 

1 ! 

i i 

© 

J I 


a I 

a- 

Cm 

a 

i « 

P 

f. 

£ i 

£ 

£ ; 

Mtiiiu*' lor— 


i 

1 


i 

i 

i 

1 

! 


j 

1890 

75. 1 

’ 3 87 

S. W. I 

63 

. N K. 

Sfptj 29 ! 

107 1 

105 . 

125 

’ 135 ' 

18H9 

75.7 

4.23 

• S AV. 1 

hi 

V.. 

Mm. 10 1 

113 . 

121 1 

112 

' 132 - 

1888 

76 2 

i 4 . 53 

, s. \\\ I 

66 

; X 

i Nov. *J.» j 

UK 

117 J 

116 

' 133 '. 

1887 

7 3.3 , 

1 

4. 11 ! S. \V. 

1 

82 

j S. E. 

1 A.llg. 20 

! I 

135 ’ 

j 

100 | 

138 

, 127 i- 


© r 

rg 

e § 

Mj 

t 

K* 

-1 

Mi tea. 
5, 401 
5, 277 


Ohio Station, Bulletin Vol. Ill, No. 8 (Second Series), September, 1890 (pp. 18). 

An account of the following article was omitted from the abstract 
of this bulletin ill Experiment Station Record, Vol. 11, p. -90: 

On the life history of the clover stkm-rorer, (3. M. Weed, 
M. S. (pp. 235-238, illustrated). — brief notes are given on observations 
of the clovev stem -borer ( Langur ia mozardi) on different hinds of plants, 
and a list of 16 species of plants on which this insect lias been known 
to feed. Of these the following 10 species have not previously been 
recorded as food plants for this borer: Mvliloiu# alba, Erigeron philadel- 
phious, E. canadensis, Cnicus altmimm, Laetnea canadensis, L.ftnridana , 
Kndbeekia laciniata, Achillea millefolium, Campanula amcricana, and 
Urtica gracilis. The three later stages of the clover stem-borer are 
briefly described and illustrated, as well as a parasite observed on a 
single pupa of the borer. 
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Ohio Station, Bulletin Vol. Ill, No. 9 (Second Series), October, 1890 (pp. 11). 

Asparagus and transplanting onions, W. J. Green (pp. 241- 
251, illustrated). 

Seed bearing and non-seed bearing asparagus. — “ The male and female 
flowers in the asparagus are borne on separate plants 5 hence, as is well 
known, all of the plants do not produce seeds. Seed-bearing is an exhaust- 
ive process, and, as might be supposed, those plants that produce seed 
have less vigor than those that do not. In order to determine the differ- 
ence in vigor between the seed-bearing and non-seed-boaring plants, fifty 
of each were staked off iu a plantation of about, half an acre. When the 
cuttings were made the shoots taken from male and female plants were 
kept separate and the weight of each recorded.” 

Observations upon the two kinds of plants were extended through 
the seasons of 1889 and 1890, and cuttings were made in the ordinary 
manner. The results are as follows : 

Asparagus, product from male and ft male plants , 


First period, 10 days 

Second period, 10 <U\« ... 
Third period, 10 days .... 
Foul h period, 10 days 

Total for th« season 


Product 

Product 

from 50 

from 50 

male 

female 

plantH. 

plant*. 

(Miner h. 

Ounces, 

:t7 

21 

lot 

68 

260 

161 

!iu;i 

154 

010 

407 




The total average gain of the male plants over the female w*as a little 
more than 33 per cent, while in the first period the gain was 43 per 
cent. The greatest difference between the two lots occurred during 
the first period, showing that male plants are earlier than the others. 
The shoots from the male plants w r ere also larger than those from the 
female. Male plants can be secured by dividing old roots or by select- 
ing such 2-year-old seedliugs as do not bear seeds. 

The use of rubber bands in bunching asparagus . — Rubber bands are 
found to be superior to string for bunching asparagus, because they 
hold the stalks in place better, and they are also cheaper when the 
labor of putting them on is considered. 

“The method employed in bunching with rubber bands is to slip a 
band over an ordinary tea cup— one with straight sides and without a 
handle— fill the cup with asparagus shoots, the heads downward, and 
then slip the band from the cup to the bunch. This makes a bunch of 
about the right size, and gives the upper end a nicely rounded appear* 
ance. All that remains to be done is to slip on another band and fcb 
square the butts with a sharp knife. Possibly a metallic cup would 
answer better, boiug thinner, but a tea cup is not objectionable in tiki# 
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particular. If smaller bunches are desired than the smallest cup that 
can l>e found, it is not necessary to fill the cup.” 

Two thousand bands suitable for bunching are contained in 1 pound, 
and they can be purchased for $2. Two bands are used for a bunch. 

Transplanting onions . — Experiments in transplanting onions have 
extended through three seasons (1888-90). The results agree, as the 
author is careful to state, with those obtained from similar experiments 
by T. Greiner, an account of which was published in 1889. 

The plan followed here has been to how seed in the greenhouse, in trays or flats, 
about six weeks in advance of the time that the ground is usually fit to work out of 
doors. Sowings were made the past season February 25. The seed came up 
promptly aud more uniformly than that sown out of doors, while the plants advanced 
rapidly in growth, being 6 to 8 inches in height by tbc middle of April. As soon as 
the ground was dry enough to work, two beds were prepared in the garden, side by 
side, the manner of preparation, manuring, etc., being alike for botb. In one bed 
seed was sown of the same varieties that bad been started in the greenhouse, in rows 
1 foot apart, care being taken to use sufficient te secure a good stand. When the 
onions in this bed had reached the proper size the plants were thinned so as to stand 
the same distance apart as those in the other bed. The second bod was tilled with 
the young plants from the greenhouse. The plants were placed 3 inches apart in. 
the rows, the distance between the rows being 1 foot. 

The results in both beds are reported in tabular form for 1G varieties. 
In every case the transplanted onions yielded best, the increase from 
transplanting in some eases amounting to 100 per cent. These causes 
are held to account for this increase: 

“(1) Longer period of growth of the transplanted onions than those 
sown in the field. The transplanted onions ripened earlier than the 
others, and yet had a longer time in which to grow before the hot 
weather came. (2) The transplanted onions had decidedly the advan- 
tage of making the greater share of their growth early in the season, 
during the cool weather, before the others had fairly started. (3) The 
transplanted onions were much more uniform in size than those grown 
from seed sown in the open ground.” 

This gain in earliness can be utilized to produce green or bunch 
onious from seed in the place of sets. The late foreign varieties were 
particularly benefited by this treatment, lied Iiocca, Pompeii, Prize- 
taker, Madrid, and White Victoria gave an average increased yield of 
78 per cent, due to transplanting. 

The difference in yield between transplanted onions and those grown from seed 
would evidently be much greater some seasons than others, because the ability to 
seenre a perfect stand from seed sown in the field depends largely upon the weather, 
vitality of the seed, and character of the soil. These elements of failure do not 
appear when transplanting is practiced unless the seed is nearly worthless, since but 
few plants perish in transplanting. Possibly, with all conditions favorable, and 
ttpon mucky soils, there would be but little dilfcreuce in the yield secured by the two 
methods, especially with Danvers aud Wethersfield. On clay soils, similar to that 
upon which the experiment was tried, it is i>robable that the difference would bo 
even greater in most seasons than iu 1890, since the conditions were then uncommonly 
favorable for the securing of a good stand. 
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The extra labor in transplanting is fully offset by tlie saving in labor of 
weeding and thinning, and as the yield is greater from the transplanted 
crop it follows that transplanted onions can be grown cheaper per 
bushel than those grown in the ordinary way. 

Ohio Station, Bulletin Vol. Ill, Ho. 10 (Second Series), November, 1890 

(PP- 22). 

Experiments tn preventing- downy mildew or brown rot 
of grapes, 0. M. Weed, 1). So. (pp. 253-203, illustrated). — A popular 
account of the downy mildew fungus (Peronospom viticola) aud its effects 
on the grape, with statements regarding experiments by fruit growers 
in Ohio in 1890 with eati celeste, ammoniacal solution of carbonate of 
copper, and copperas. Eau celeste uniformly gave good results, car. 
bon ate of copper was variable in its action, aud copperas proved inef- 
fective. Spraying apparatus is illustrated. 

The smut of Indian horn, O. E. Bessby, Pti. D. (pp. 261-272, 
illustrated). — A reprint ofau article from Bulletin No. 11 of the Nebraska 
Station (See Experiment Station Record, Vol. 1, p. 253). 

Oregon Station, Bulletin No. 8, January, 1891 (pp. 17). 

Notes on varieties of wheat and flax, IT. T, French, M. S.— 
Descriptive and tabulated notes on 72 varieties of wheat and a brief 
account of a test of a single sample of flax. 

Pennsylvania Station, Bulletin No. 13, October, 1890 (pp. 8). 

Black knot on plums, G. C. Bdtz, M. S. (pp. 3, 4, illustrated).— 
The black knot ( Ploirrightia morhoaa) of the plum is briefly described 
and growers are urged to destroy it on both the wild and cultivated 
plums and cherries. The disease may propagate itself in winter as well 
as in summer. 

“The simplest and most effectual remedy for this disease is to cut 
away the branches on which the warts appear, which may require the 
sacrifice of a large portion of the tree should the excrescence be found 
on heavy limbs. November and December are good months in which 
to do this work. Every piece of wood in which the fungus occurs should 
he collected and burned at once, as the winter spores are known to have 
ripened in severed branches. Burning the material is, therefore, an 
essential part of the remedy. Every trace of the disease should be 
destroyed, not ouly from one orchard but from neighboring orchards* 9 

To test the efficiency of slicing off’ the excrescenses on old branches 
the author cut oft knots which “ appeared low down on healthy branches, 9 
and only two of them returned. 

A FEW ORNAMENTAL PLANTS, G. O. BUTZ, M. 8. (pp. 5-<8, iHnstlfr 
ted). — Onr successful ornamental plants represent nearly all 
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of the world. Hardiness is not dependent entirely upon severity of 
winter, bat often upon humidity, cloudiness, etc. Many of the so-called 
novelties are really old plants whose merits have long since been 
determined. The following interesting plants found hardy in Pennsyl- 
vania are briefly described in this article : Arundo donax , Bocconia cor- 
data, Stachys lanata , Aster novce angliw, and (Enothera missouriensis. 
The Qrevillm are recommended for greenhouse use, and especially 
QreviUea robusta, which is described and illustrated. 

Pennsylvania Station, Bulletin Ho. 14, January, 1891 (pp. 15). 

Tests op vegetables foe 1890, G. C. Butz, M. S Tabulated 

and descriptive notes on 18 varieties of beans, 2 of beets, 1 of cabbages, 
4 of canlitlowers, 1 of carrots, 2 of cucumbers, 19 of lettuce, 3 of onions, 
16 of peas, 1 of rnta-bagas, 13 of radishes, 1 of squashes, and 14 of toma- 
toes. Wakeiield, Henderson’s Succession, All Seasons, Henderson’s 
Early Summer, and Early Flat Dutch are recommended as good early 
cabbages for market gardeners. 

Tests of implements and materials . — Brief notes on tests of a seed drill, 
“powder gun,” spraying apparatus, plant bod cloth, “roach destroyer,” 
aud moth crystals. 



ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 

AGRICULTURE. 


DIVISION OF CHEMISTRY. 

Bulletin No. 28. 

Proceedings of tee seventh annual convention of the 
Association of Official Agricultural Chemists (pp. 238, 
illustrated).— This is edited by Dr. H. W. Wiley, secretary of the Asso- 
ciation, and includes a full report of tlie meeting held at Washington, 
D. (3., August 28-30, 1890, together with a statement of the methods 
of analysis of commercial fertilizers, foods and feeding stuffs, dairy 
products, fermeuted liquors, and sugars, as adopted by the Association 
for 1890-91. 


Farmers’ Bulletin No. 3. 

Culture of the sitgar-beet, H. W. Wilev (pp. 24, illus- 
trated). — This treats of the climatic conditions, soil, fertilizers, and 
cultivation required by the sugar-beet, cost of growing, time of 
harvesting, and method of ensiling; describes briefly the process of 
beet-sugar manufacture; and gives statistics of sugar production and 
consumption. 


DIVISION OF STATISTICS. 

Album of Agricultural Graphics.— A series of colored maps 
each illustrating the average value and yield of a single crop, by States, 
during a period of 10 consecutive years. The crops are corn, wheat, 
oats, rye, barley, buckwheat, potatoes, tobacco, cotton, and hay. There 
is also a brief prefatory discussion of the values of farm crops, with 
special reference to the differences in the value of the same crop in dif- 
ferent States. 

[For example], the extremes in value per acre of corn are $24.39 and $6.19. Eighteen 
States and Territories average above $15. Half of these are east of the A!l«glnuil « s and 
north of Delaware; the other half on the Pacific coast and in the Rocky Mountain 
region. In the former the cause is found iu large yield aud high prices, both the result 
of demand for oonsnmptiou by a large proportion of the population engaged In non- 
agrtcultnral industries. In tbe latter the climate is not so well suited to maize, and 
60S 
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mining and manufacturing stimulate demand. Where prices are lowest there is 
either an excessive prodnotion or a very low rate of yield. It requires nearly 4 acres 
in South Carolina to equal the value of one in New Hampshire, though the soil of 
tlie former is inferior to that of the latter; ami it requires more than 3 acres in 
Nebraska, which makes the highest average rate of yield, to produce the value of 
one in the Granite State. These divers results depend far more upon inequalities in 
distribution of population, and especially in tiie ratio of consumers to producers, 
than upon climate or soil. In wheat and other cereals, potatoes, hay, and all farm 
products of general geographical distribution, similar differences are found to result 
from similar causes. 

Report No. 82 (new series), March, 1891 (pp. 57-104). — This in- 
cludes articles on the distribution ami consumption of corn and wheat, 
agricultural contributions to international commerce, comparative sta- 
tistics of wheat exportation, legal weights per bushel in the different 
States, European crop report for .March, and the freight rates of trans- 
portation companies. 

The wheat crop of the world for 1890 is estimated to have been 
2,203,880,552 bushels. North America produced 438,403,412; South 
America, 60,271,043 ; Europe, 1,310,177,04-1; Asia, 307,552,000; Africa, 
38,915,322, and Australia, 42,480,131 bushels. The six leadiug countries 
were the United Stales, 399,262,000; France, 338,902,124; India, 
235,345,600; Russia iu Europe, 107,730,200; Hungary, 165,345,000; and 
Italy, 126,040.746 bushels. 

DIVISION OF VEGETABLE PATHOLOGY. 

Farmers’ Bulletin No. 4. 

Fungous diseases of the grape and their treatment, B. T. 
Galloway (pp. 12). — The downy mildew, powdery mildew, blaek rot, 
and anthracnose are briefly described; directions are given for the prep- 
aration of the simple solution of copper sulphate, Bordeaux mixture, 
amroouiacal solution of copper carbonate, and ean celeste; methods of 
treatmeutare outlined ; and the cost of using the fungicides is estimated. 

DIVISION OF ENTOMOLOGY. 

Bulletin No. 7. 

The Pediouli and Mallophaga, H. Osborn (pp. 56, illustrated).— 
This includes descriptive notes on the species affecting man and the 
lower animals. The bulletin is illustrated with 42 figures, 22 of which 
are original. Technical descriptions are given of the following now 
species: louse of the field mouse ( Hamatopinus acanthopus, Burm.), 
louse of the flying squirrel (II. soiwropteri , n. sp.), louse of the fox 
squirrel (JET. antennatm, n. sp.), louse of the white-footed mouse (H. 
hesperomydis, u. sp.), louse of the ground squirrel and chipmunk (JST. 
sutural in, a. sp.), sucking louse of the pocket gopher (Bamatopinoides 
squamosus, n. sp,), and louse of the pocket gopher (Triohodectes getmydis, 
A. sp.). 



ABSTRACTS OF REPORTS OF EUROPEAN INVESTIGATIONS. 


Chemical analyses of soil, J. Sebelien (Lnndw. Verswhx- Stationer, 38, 
p. 342).— This is a paper read before the section for agricultural chem- 
istry and experimenting at the meeting of naturalists ( Naturforschcr • 
Vcrsammlung) in September, 1800, at Bremen. A series of experiments 
was begun in 1809 on the experimental fields of the government agri- 
cultural high school at Aas, Norway, to observe the effects of a one- 
sided application of fertilizers in the continuous culture of the same 
plant for a term of years. These experiments were concluded in 1889, 
having extended over 21 years. 

Barley was grown on nine plats, seven of which received ammonium 
sulphate, superphosphate, and potassium sulphate, singly, two by two, 
and all three combined, the other two remaining uninauured. Each 
year the amount of each of the important fertilizing ingredients re- 
moved from the soil with the crop of barley was calculated from Wolff's 
tables, and a one-sided replacement was made of the amount of one 
or more of these ingredients removed the previous year, following the 
plan laid down for the different plats in the first year’s application. 
Thus, to the plat which had received nitrogen as ammonium snlphate 
the first year, the total theoretical amount of nitrogen removed in the 
crop each succeeding year was restored in the fertilizer, but not the pot- 
ash and phosphoric acid; and to the one which bad received superphos- 
phate and potassium sulphate the first year, the calculated amounts of 
phosphoric acid and potash removed were restored. The results of the 
21 years’ experiment showed the following : 

(1) A one-sided application of nitrogen gave a noticeable increase in 
the crop over the unfertilized plats. 

(2) The application of potash exclusively gave no larger crops t-haw 
where no fertilizer was used. 

(3) The three plats which received two of the important elements Of 
plant food each all gave increased crops over the unmanured plats. , 

(4) The pla* to which the “complete fertilizer* was applied showed 
a very considerable increase over all other plats. 

Begarding the proportion of grain to straw, the use of no fertiliser 
or of potash alone tended to increase the proportion of straw to grain; 
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while the use of either nitrogen or phosphoric acid alone, and particu- 
larly of the “ complete fertilizer,” increased the proportion of grain to 
straw and chaff. 

Experiments with potatoes gave similar results, except that contrary 
to the above, potash used alone had a beneficial effect on the yield. 

At the close of this series of experiments in 1889, the soil from each 
plat was analyzed chemically. According to these analyses, the soil 
from the plats which had received no fertilizer for 21 years contained 
as much nitrogen as that from those which had received yearly appli- 
cations of nitrogen. The solution for the estimation of phosphoric 
acid and potash were made by extracting the samples of soils with 4 
per cent hydrochloric acid. These extracts of the soil from the unfer- 
tilized plats contained just as much phosphoric acid and more potash 
than that from the fertilized plats. In the opiuion of the author, the 
chemical analysis of a soil at the present stage of knowledge is no reli- 
able criterion as to its needs. 

Exceptions were taken by several of the gentlemen present to the 
method employed for dissolving the phosphoric acid and potash, it being 
urged that a 4 per cent hydrochloric; acid solution might be insufficient 
in some cases, especially where considerable quantities of lime, iron, 
etc., were present. 

The water-soluble phosphoric acid compounds in superphosphates, J. 
Stoklasa {Laudw. VersuckxStationen, 38, pp. 197-225). — In his investiga- 
tions the author used pure preparations of monoculcic phosphate, believ- 
ing that from the results obtained in this way more accurate and reliable 
deductions concerning the relations between phosphoric acid and the con- 
stituents of the soil could be made than by working with superphosphates 
which contain the soluble phosphoric acid in a more changeable form. 
He found that a preparation of monocalcic phosphate so nearly pure as 
to contain only 0.014 per cent of free acid absorbed almost no water 
(0.2 per cent) from the air by lying tor 37 days, while a preparation con- 
taining 9,9 per cent of free phosphoric acid absorbed, under exactly the 
same conditions, 9.3 per cent of water. A preparation containing 0.1 
per cent of free mad is somewhat hygroscopic, and this quality increases 
with the increased content of free acid. 

When these two preparations were dried in an oven at 15-20° 0., 
the chemically pure preparation readily gave np its small amount of 
water and gained its former weight ; but after heating the other sample 
(containing 9.9 j>er cent free acid) at the same temperature for 20 days, 
it still contained 8.14 per cent of water. When the water was expelled 
from both preparations they were found to contain exactly the same 
amounts of free phosphoric acid as before, showing that the water 
absorbed from the air had caused no decomposition of the salt in either 
case; in other words, that monocaldc phosphate is a stable compound 
in the air. Steam (80-85° 0.) was found to decompose the salt, causing 
phosphoric acid to be set free* 



612 


The author believes that the differences in the hygroscopic action of 
superphosphates may often be explained by the differences in the 
amount of free phosphoric acid they contain, and he further states that 
superphosphates made with sulphuric acid of 50° Baum6 contain four 
or live times as much free phosphoric acid as those made with 00° acid. 

Various opinions have been expressed as to the solubility and the 
decomposition of monocalcic phosphate in water.* To further study 
this question, weighed quantities of distilled water and the salt in dif- 
ferent proportions were shaken together in a flask at 150° 0. for 15 
minutes; the solution was Altered, total and free phosphoric acid and 
lime were determined in the filtrate, and the contents of the filter were 
dried and weighed. 

in the proportion of 1 : 1 (20 grains monocalcic phosphate to 20 c. c. 
water) 20.34 per cent of the salt was decomposed, the products being 
free acid (7.51 per cent) and crystallized dicalcic phosphate ; the latter 
remained upon the filter and was equal to 14.53 per cent. The rate of 
decomposition diminished as the proportion of water to monocalcic phos- 
phate was increased. Thus, with 5 grams of salt to 500 e. c. of water 
(1 : 100), 0.95 per cent of the salt was decomposed, 0.50 per cent of free 
acid being formed, and 0.77 per cent of dicalcic phosphate separating 
out. At 1 : 200 no free acid could be recognized; Ihe solution remained 
clear (no dicalcic phosphate separated out), and consequently there was 
no evidence of a decomposition of the salt. The author suspects, 
however, that decomposition took place to a slight extent. 

Various experiments, in which the products of decomposition of the 
salt were allowed to stand for a longer or a shorter time, with frequent 
shaking, indicated that no monocalcic phosphate was reformed from the 
freed phosphoric acid and dicalcic phosphate; but wiieu the solution 
made by shaking monocalcic phosphate with water was diluted, mono- 
calcic phosphate was reformed from the dicalcic salt and the free acid 
and no trace of free acid coaid be found. 

To recapitulate briefly, monocalcic phosphate is not decomposed by 
lying in the air, even when it absorbs water from the air in consider- 
able quantities. Monocalcic phosphate is decomposed by water at 
ordinary temperature; in a concentrated solution the decomposition is 
energetic; in the proportion 1 : 200 it is so slight that it can not be rec** 
ognized. The solubility of monocalcic phosphate is dependent on the 
amount of free phosphoric acid present, ami this salt is dissolved in 
water without decomposition only when it contains an amount of free 
phosphoric acid corresponding to the amount which would be formed 
by the decomposition of pure monocalcic phosphate. The properties 
of monocalcic phosphate containing free phosphoric acid are of par- 
ticular interest in the study of superphosphates and of the changes 

*E. Erlonmaycr, Vertmmllnngen d. math. phy«. Klasae d. k. buyer. Akademi** 
im, p.m; Ber. d. d. cbem. Gesell,, 1876, p. 1889; H. Wattouberg, Ber. d, d« 

9 t p-1839 ; Journ. f. Land w., 1879; H. Otto, Zeitechr. f. aogeir. 

(1887), p. $06, etc. : , 
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occurring in plant food. Numerous trials have shown that 20 gramsof 
superphosphate may be dissolved in 1,000 c. c. of water without diffi- 
culty. This is true, provided the superphosphate contains sufficient 
free phosphoric acid, which is the case when 50° Bauin6 acid has been 
used in its manufacture. Bisuperphosphates (dicalcic phosphate) con- 
tain some free phosphoric acid directly after their formation, but this 
soon combines with the undecomposed tricaleic phosphate. The more 
free phosphoric acid a superphosphate contains the less will it be 
decomposed by the action of rains. The action of the phosphoric acid 
set free by the decomposition of the salt depends upon the conditions in 
the soil. The dicalcic phosphate formed in nearly all of the processes 
is dissolved by water with the aid of organic and inorganic acids. The 
author further states, although the data which lead to the conclusion 
are not presented in the article, that in soils which do not contain any 
considerable amounts of ferrous and ferric oxides the free phosphoric 
acid changes to a form available to the roots and [days uo unimportant 
part in the nourishment of plants. 

The nutritive value of cellulose, W. Henneberg and F. Lehmann ( Landw . 
Yersvchs-S(a lumen, 38, p. 337).— A paper read by Dr. Lehmann before 
the section of the meeting of naturalists above referred to. 1 n two series 
of experiments, each of several months’ duration, two sheep were fed 
a basal ration consisting of bean meal, barley meal, pea nut cake, and 
oat straw. To this were added sugar (either cane sugar or glucose), and 
crude liber prepared from rye straw by the action of sodium hydroxide 
solution, each in long periods and in such a way that each sugar period 
aud each cellulose period was preceded and followed by a period in 
which the basal ration was fed alone. 

The results of the two trials indicated that cellulose prepared as stated 
above, was nearly or quite equal in value as an albuminoid conserver 
to the easily soluble carbohydrates. The second experiment, in which 
the carbonic acid and marsh gas given off by the animals were deter- 
mined by meaus of a Pettenkofer respiration apparatus, showed that 
the amount of marsh gas given off by ruminants may be very high. 
Nearly 10 per cent of the total carbon exhaled was in the form of this 
gas. The production of sarbonic acid and marsh gas was increased 
when sugar was added to the basal ration, as well as when cellulose w as 
added. This indicates that the marsh gas exhaled does not come exclu- 
sively from the digestion of the cellulose of the food, but probably from 
that of other carbohydrates also. 

The author is led from these experiments to believe that cellulose 
affects the production of fat as well as the albuminoid metabolism. 

Changeability of the fats of certain feeding stuffs, 0. Beitmair {Landw. 
VemiehsStationen 38, pp. 373-400).— The object of the investigation here 
reported was to get light upon the chauges which occur in the fats of oil- 
cake and kindred feediug stuffs. The importance of the subject is uot 
25909 — No, 10 0 
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inconsiderable, since oil cakes of various kinds are much used as food 
for stock, and they arc liable to be of inferior quality because of caro- 
lcssncss in their manufacture or storing. To tlie oil producer the 
quality of the residue he sells for fanners’ use is a minor matter. To 
insure the making of the best oil cake for feeding purposes and to avoid 
deterioration of iliepioduct before using, a more thorough understand- 
ingof the chemical changes of their oily and fatty constituents is essen- 
tial. One of the facts to be met is that in these changes, which arc 
manifest m lancidity and other objectionable ways, the action of fer- 
ments is a prominent iactor. 

The article contains an account of studies of pea-nut oil, both the 
expressed oil and that in the nuts and the press cakes, with reference to 
the acid equivalent (amount of free fatty acids), the iodine number, and 
the saponification equivalent. Pea nut oil consists principally of the 
glycerides of palmitic, amebic, and hypogieic acids. 

Avid equivalent . — The free fatty acids were determined by titrating a 
solution of these malei ials hi alcoholic ether (tree from acid), with a 
solution of alcoholic potassium hydroxide (one quarter to one half nor- 
mal), using phenolphthalem as an indicator. The acid equivalent or 
expression for the number of mg. ot KOII icq Hired per gram of fat, was 
determined for pea nut oil ex pi eased and extracted from both fresh and 
old nuts and press cakes, and that irom various sources. The varia- 
tions in acid eqimalent were, for the fat extracted or expressed from 
pea-nuts, 1.5 to .*WJ3, and tor that from pea-nut cake 18 to The 
m ire important points brought out by these determinations were, in 
brief, as follows: The fat of some pea-nut cakes undergoes more rapid 
changes than that ol otheis, depending upon the nuts from which the 
cake comes, the method and thoroughness of the extraction of the oil, 
the manner of storing, etc. Piess cake from which the oil has been 
very thoroughly expressed does not keep as well, with regard to the 
fat, as that containing more oil. It was noticeable throughout the 
investigation that the cakes which contained the most free fatty acids 
w r ere low in fat content, as is illustrated by the following results: 
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This leads the author to believe that a thorough expression of the tot 
offers more favorable conditions for the formation or elaboration and 
spread of the ferment (“probably organized ferments”) which causes 
the decomposition of the fats. It is thought this may be due to a ttw^re 
extensive breaking up of the cellular structure or to the increased 
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capacity for absorbing moisture from the air, or to the removal of large 
quantities of fat, for a considerable amount of fat remaining behind in 
the press-cake may present a mechanical hindrance to the spread of 
the ferment through the cake. Although the protein content of the 
press-cake is raised by thorough expression of the fat, the cake would 
then be of less value to the farmer ou account of its decreased keeping 
qualities. 

In general, the presence of a large amount of free fatty acids in pea- 
nut cake can not be taken as indicating a spoiled or bad condition. On 
the contrary, the worst and poorest preserved pea nuts, and in particu- 
lar those which had a rancid odor, gave a low acid equivalent. 

Directly after the expression of the oil from pea-nuts, the fat remain- 
ing in the press-cake has the same content of free acids as that of the 
oil in the pea-nuts. This acid content of the fat increases in the pea-nut 
cake rapidly, but irregularly, so that a determination of the free fatty 
acids present gives no indication as to the age of the cake, or the con- 
dition or age of the pea-nuts or from which it was derived. 

Iodine number . — The iodine, number, or the expression for the amount 
of iodine absorbed by fat, is said to furnish an indication of the amount 
of liypogieic acid present in pea nut oil. According to Ilenedikt* bypo- 
gmie acid forms white, needle-shaped crystals which when exposed to 
the air turn brown, forming volatile, rancid-smelling fatty acids. The 
more hypogauc acid lost from pea nut oil, then, the lower will be the 
iodine number. The author found that the glyceride of hypogmic acid, 
similar to the acid itself, undergoes changes l>y which the iodine num- 
ber is decreased. This fact calls attention to the necessity of drying 
both the material taken for analysis and the ether extract in an atmos- 
phere of some indifferent gas, to prevent the escape of the glyceride 
of hypogfvic acid. In several trials in which both ground pea-lints 
mixed with sand and the fat extracted from the same were dried fu car- 
bonic acid, hydrogen gas, and air, there was a considerable difference 
between the iodiuo number iu the materials dried in the air aud that 
dried in the hydrogen gas. The results of determinations of the iodine 
number in the same sample agreed more closely among themselves and 
were higher where hydrogen was used. In various determinations, the 
older and poorer the pea nuts, and the stronger the rancid odor, the 
lower was the iodine number. The iodine number ranged in the fat of 
pea-nuts from 62.7 to 98.5, and in that of pea nut cakes from 40 to 80.1. 
The author believes that the iodine equivalent of fat obtained by ex- 
traction will be little if any lower than that of oil expressed from the 
same pea nuts; aud that the determination of the iodiue number in fat 
obtained by extraction under exclusion of oxidizing influences offers a 
means of judging whether a pea nut cake has been made from fresh, 
good pea-nuts, or whether the fat of the same has undergone changes 
either in the mauufacturingprocess or by storing the cake. Press-cake 
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from old and spoiled nuts, or which has been improperly stored, will 
show a lower iodine number. The rancid condition of the fat is 
expressed in a reduction of the iodiue number. 

Saponification . — In general it may be assumed thafca fat will show a 
high saponification equivalent the greater the changes it has under- 
gone. The method used for determining this equivalent was as fol- 
lows : After titrating the solution of fat in alcoholic ether to determine 
the free fatty acids, an excess of potassium hydrate was added, and 
the solution heated on a boiling water bath for an hour. An excess 
of hydrochloric acid was added after the saponification, the solution 
titrated back with standard alkali solution, using phenolphthalein as 
indicator, and then strongly diluted with water to show that the sapon- 
ification had been complete. The indications furnished by the deter- 
mination of the saponification equivalent wore not so pronounced and 
strong as those of the iodine number or acid equivalent. It is thought, 
however, to be of use as an indicator in some cases, atid is more rapidly 
and easily carried out and requires less preparation than the iodine 
absorption. 

Conclusions .— -The conclusions from the above studies are given as 
follows : 

The pea-nut oil is very changeable. The fresh oil is nearly colorless, 
clear, thin, has a faint but pleasant odor and taste, and contains no 
free fatty acids. The saponification equivalent is lowest and the iodine 
number the highest in the fresh oil. The expressed oil changes only 
slowly and slightly. When freely exposed to the light for a long 
time it becomes thick and rancid and shows then a lower iodine 
number and a higher saponification equivalent, together with a slight 
increase of the acid equivalent. 

The fat in pea nuts changes very little with the age of the nut, in 
case tile outer shuck has not been broken ; and the broken nuts show 
only a low content of free fatty acids after lying for years. A notice- 
able increase of the saponification equivalent and a decrease of the 
iodine number occurs only with old and spoiled nuts, which look bad 
and have a rancid smell. The greatest changes occur in the fat of the 
pea-nut cake, and this chauge reaches the maximum in cake containing 
a low percentage of fat. The acid equivalent in particular increases 
rapidly ; the iodine number may decrease one third, particularly when 
old and spoiled nuts have been used, and in this case the saponifica- 
tion equivalent is increased. 

For judging of the freshness of pea-nut cake (as indicated by the 
reactions of the fat) the first indication is furnished by the appearance 
of the extracted fat. If it is solid at ordinary temperature, large 
quantities of free fatty acids are present, and in proportion as the fat 
contains less of these it is softer. The extraction is to be made with 
great care. The iodine number is the best indicator as to the fresh* 
ness of pea-nut cake and the condition of materials from which it c$m$* 
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Bacteria of normal and abnormal mi l k, L Adametz (Nos. 1-3, Oester • 
md Monatsscfafur Thierheilkunde , 1890). — This is a review of our pres- 
ent knowledge in regard to bacteria in milk. The author first points out 
that since milk is free from bacteria when drawn from the cow the num- 
ber present in milk which is immediately consumed is likely to be so 
small as to render them of no significance. But when milk is allowed 
to staml for a while before being used the bacteria increase marvelously. 
In such milk there is a great variety of bacteria, which produce changes 
resulting in various forms of abnormal milk. Normal milk, according 
to Adametz, has the following characters: when freshly milked it has a 
characteristic taste and odor and au amphoteric reaction; it is readily 
coagulated by rennet, ami if left to itself will become acid after from 2 
to 4 days, and will eventually curdle. Any milk which shows other 
characters than these is regarded as abnormal milk. 

Four different ways iu which milk curdles abnormally are distin- 
guished as follows: (1) The casein becomes jelly-like and a layer of 
doiuly liquid soon appears between the. curd and the surface layer of 
cream. The casein soon dissolves and the liquid increases. (2) The 
casein is precipitated as a compact mass with a little cloudy liquid 
between the curd and the cream. (3) The casein becomes flaky and 
collects at the bottom of the vessel in which it is contained. It soon 
becomes more or less dissolved into a liquid. (4.) A fermentation 
appears at the same time with the curdling, which breaks up the curd 
and causes a mixing of the ingredients of the milk so that there is 
formed a. compact, fermented mass containing much fat, while a clear 
liquid appears at the bottom of the vessel. 

The bacteria which are commonly found in milk are divided by the 
author into two classes, according to their effects. One class changes 
the milk sugar into lactic acid, which soon curdles the milk. The typi- 
cal species of this class is one commonly known as the sour milk ba- 
cillus (Bacillus aculi 1 act id ), This is certainly a common form, although 
many other species of bacteria have the same effect, even some of the 
pathogenic bacteria thus producing lactic acid. The second class pro- 
duces a curdling of the milk by the formation of rennet-like ferment, 
and the curdling of the milk is soou followed by a solution of the curd. 
Bacteria of this class render the milk slightly alkaline or do not affect 
its reaction. This class comprises a large number of species, most of 
which have the further character of liquefying gelatine. Many of them 
produce sjwres which resist a high heat. The fermentations which 
occur in boiled milk are usually caused by bacteria of this class, since 
the boiling kilts all of the acid-forming species. They produce a marked 
decomposition of milk, giving rise to peptones, leucin,tyrosin, and many 
other products. There seem to be two distinct ferments (enzymes) pro- 
duced by these bacteria ; one, like rennet, curdles the milk, and theotber, 
like trypsin, has the power of peptonizing the casein. Ordinarily their 
presence in milk is so disguised by the acid-forming species that they 
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are of no importance. In the ripening of cheese, however, this class of 
bacteria is of great significance. 

In addition to these common forms of bacteria other species are 
occasionally present which give rise to certain forms of diseased milk. 
Three distinct species of organisms arc known to produce red milk. 
One much studied bacterium gives rise to blue milk. Three species are 
known to curdle the milk and then rapidly dissolve the card into a 
yellow liquid of various degrees of brilliancy. Four different species 
have been found which produce a slimy milk. These have been 
described by different observers and have been found in different places 
Adametz has himself found one of the slime forming species in the 
waters of brooks. Besides these well-marked troubles a miscellaneous 
series of “milk diseases” very annoying to ’cheese-makers, are men- 
tioned, and their origin is found in the growth of various bacteria and 
yeasts. 

Special attention is given to alcoholic fermentation of milk known as 
“ kefir.” This form of fermented milk is a favorite beverage among the 
people of the Caucasus Mountains, and is produced by putting into the 
milk small bodies known as “ kefir grains.” The fermentation has been 
found to be the result of a complicated growth of bacteria and yeasts. 
Several species of bacteria and several yeasts have been found in these 
kefir grains and in the fermenting milk. Among the bacteria area 
number of the peptonizing species, and some which have the power of 
inverting sugar. The common form of yeast familiar to the beer maker 
(tiacchnromyces cerevixin ) lias not been found in this connection. The 
alcoholic fermentation is the result of the combined action of these 
organisms, but the share taken by each has not yet been determined. 

In addition to these bacteria, which produce troublesome, though com- 
paratively harmless effects in milk, certain species which are injurious 
to the consumer occasionally get into the milk. Some of the common 
putrefactive bacteria give rise to poisons while growing in milk. These 
poisons are in general known as ptomaines, and when taken into the 
stomach of the person who drinks the milk or eats the cheese, produce 
various dangerous symptoms and occasionally death. The best known 
of these poisons connected with milk is tyrotoxicon. Several species 
of bacteria have been studied which can thus infect the milk with 
poisonous material. The poisoning from this source is especially com- 
mon from cheese. Accounts of over 300 eases of such poisoning wew 
collected by Frofessor Vaughan in two years. 

Milk is also an excellent nourishing medium for several of the path- 
ogenic germs. This is especially true of sweet milk, sour milk offering 
a less favorable medium for their growth. Some of them grow readily 
in milk without producing any visible effect. The germs of typhoid v 
fever, tuberculosis, and diphtheria may thus grow without indicating 
their presence by any external changes in the milk. Adametz thinks 
that typhoid fever is frequently spread by means of the inllk supply 
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and gives the details of an interesting case where the epidemic could 
l>e traced to milk. The author also thinks that milk is one of the most 
common means of distributing tuberculosis. The groat prevalence of 
this disease among cows he attributes to their abnormal life in stalls, 
and he gives statistics in regard to the percentage of tuberculous cows 
in various provinces in Germany and also in New York. The milk of 
tuberculous cows certainly contains the tuberculosis bacillus, and thus 
milk is made a possible cause of the spread of this disease. Cholera 
germs will readily grow in milk when iutroduced, as they sometimes 
are, through water that is added to the milk. Oases of cholera have 
been positively traced to milk. Scarlet fever is frequently connected 
with the milk supply, and the author cites some interesting cases in 
illustration of this fact. As a source of distribution of certain diseases 
among animals milk also takes a foremost rank. The distribution of 
the swine plague by this means is especially discussed. 

Lastly, the author asks: What is the source of the. numerous bacteria 
which find their way into the milk? Their ultimate source is the earth, 
air, or water, but the methods by which they get into the milk are four: 
(1) Some of them get in during the milking from the hands of the milker 
or from the duct of the milk gland. (2) Many are derived from the 
germs which remain in milk vessels that have not been properly cleaned. 
(3) Many get in from the air of the stall, which is always well supplied 
with bacteria. (4) Many may be added with the water used to dilute 
the milk. It is in this way that the germs of typhoid fever ami cholera 
are most likely to get into milk. 

The author thinks that the diseased cow must be regarded as one of 
the sources of the infection of milk, for although no bacteria succeed in 
getting through the healthy mammary gland into the milk, it is certain 
that when the cow is diseased, especially if the milk gland itself shares 
in the disease, the milk may be contaminated with bacteria, even when 
first drawn from the cow. 

Determination of water in butter, 0. Henzold (Mi Mi Zeitnng, 1891, pp. 
71, 72), — The addition of small pieces of pumice stone to the sample of 
butter taken for drying is recommended. The pumice stone absorbs 
the melted butter fat and enables it to give up its moisture much more 
readily. 

Twenty grams of pumice stone, previously ignited and cooled in a 
desiccator, are weighed out in a porcelain dish, with 10 to 12 grains 
of butter and a small stirring rod. These are heated until the butter 
is melted, and stirred until it has been absorbed by the pnmice stone. 
If more than 10 to 12 grams of butter are taken they will not be en- 
tirely absorbed by the 20 grams of pumice stone, and the moisture will 
consequently given up less readily. The melted and absorbed butter 
fat is dried in a bath at 100° 0. during 2 hours aud weighed. It is 
not advisable to dry for a longer time, as the experience of the author 
indicates that after 2 hours the butter commences to increase in weight. 
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The result of several comparisons of this method with that of drying 
in a glass with frequent stirriug showed that practically the same 
results were obtained by the pumice-stone method in 2 hours as with 
the other in 5 hours. 

To determine whether the water contained in a sample of butter is 
entirely expelled by heating with pumice stone for 2 hours, clear, fil- 
tered, and thoroughly dried butter fat was mixed with whey containing 
3 per cent of common salt, the water content of which had been care- 
fully determined. Samples of this mixture containing about 11 grams of 
butter fat each were dried with and without the addition of pumice 
stone. The sample to which pumice stone had been added was dried 
to a constant weight and had given up the calculated ainonnt of water 
at the end of 2 hours, while that dried by itself required C hours. 



EXPERIMENT STATION NOTES. 


Census Bulletin No, II, March 10, 1H01 (pp 12).— A preliminary report on truck 
farming:, by J. H. ITale. “ Upward of $100, 000, 000 are invested in tins industry, the 
annual products reaching: a value of $70,517,105 on the farms after paying freights 
and commissions, realized upon 534,410 acres of land. There are employed in this 
industry 21(5,705 men, 9,254 women, and 14,874 children, aided by 75,860 horses and 
mules, and $8,971,206.70 worth of implements.” 

Colorado College and Station.— <J, L. Ingersoll, M. S., has resigned his position 
as president of the college and director of the station, and has been elected professor 
of agriculture at the Nebraska University, and will act as station agriculturist. 
After June 1 mail should be addressed to him there. Walter J. Quick, B. S., has 
been appointed professor of agriculture in the college and agriculturist to the station. 
B. jtiift'iini, B. S. t assistant in irrigation engineering and meteorology, has resigned 
to become agriculturist and meteorologist of the Wyoming Station. K. H. McDowell, 
B. S., assistant agriculturist, has resigned to become agriculturist and meteorologist 
in the Nevada Station. A new substation, located at Divide, was opened March 1, in 
charge of G. F. Brenmnger. 

Connecticut 8torhs Station.— In the station stall* as reorganized C. D. Woods, 
B. S., is vice-director and chemist; 0. S. Phelps, II. S., agriculturist; TI. B. Gibson, 
B. A., assistant chemist; E. A. Bailey, assistant agriculturist ; amlC. B. Lane, assist- 
ant in farm experiments. Mr. Phelps lias also been elected professor of agriculture in 
the StoriH School. 

Illinois Station.— Hon. La Fayette Funk, of Bloomington, Illinois, who has suc- 
ceeded G. S. Haskell as president of the State board of agriculture, has also taken his 
place on the governing hoard of the station. E. H. Farrington, M. S., has been 
appointed chemist of the station, and Las taken the place of C. Bennett, M. A., on 
tbo governing board. E. K. Nelson has been made assistant, chemist. 

Michigan Station .—Arthur G. Blaokstein, M. 1)., who was appointed pathologist 
of the station, as mentioned in Experiment Station Record, Vol. II, p. 466, has declined 
the appointment, having decided to spend two years more in Germany. 

Minnesota Station.— N. W. McLain, LL. B., has resigned the directorship of the 
station. E. F. Batten served as acting director until the appointment of C. I). Smith, 
M. S., as director. 

New Hampshire College and Station.— The prospect of the removal of the 
college and station in the near future will prevent additions to buildings or radical 
changes in lines of work. Entomology is to be made a prominent feature of the 
work of the station. 

New York Cornell Station.— The board of trustees at its last meeting decided 
to largely increase the plant of the dairy and the provisions both for instruction and 
for experimenting in dairy husbandry. The scheme contemplates the organization 
of a department of dairy husbandry and animal industry, with the appointment of a 
professor and the enlargement of the course of instruction to extend throughout the 
year* Original investigation and experimentation will be strong features of the 
instruction. C. D. Smith, M. S. t who recently accepted the position of director of 
Arkansas Station, has since become director of the Minnesota Station. 
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Utah Station. — Dynamometer tests of the draft of sleighs and sleds have been 
completed. It was found that under average conditions of sleighing the draft of the 
sleigh was greater than that of the wagon on bare roads. The draft was less when 
the load was placed on the front end of the sled than* when placed ou the rear end, 
which is the reverse of what was found to he true of the wagon. The angle of draft 
or the point of attachment to the sled made no difference in the draft. 

Station at Riga, Russia.—' This Office lias received from Prof. G. Thoms, director 
of the agricultural-chemical experiment and seed-control station connected with the 
Polytechnic Institute at Riga, Russia, the following publications issued by him in 
the German language: Die land te i r Hitch aft licit -oh em i wh e l'ertmchn- und Raman- Control* 
Station am Polytechnikunt zu Riga, Hr ri elite iihar derm Thdtigkeit in den Jahran 1872-80; 
Daft W a titer in der Bierbraniral (1878) ; Die Aakcrbiiden dat Krouequle* Patrrkof (1880) ; 
Die kit n itt lichen DiingemitUl (1881) ; Debar die nr it calm Portschritta anf dem 0 chide dtr 
Spirit Htfahriaation (1881); OJ fetter llrief iihar die Krgebnme der Diinger-f'ontrola, 1881- 
82; Zur Klmeidifraga (1884); Randbamerknngvn tibrr Baa rbai tang und Diingung dee 
JjQdentt (1884); Bi a uerei-l ersurliH- Station (1884); KrhinUrungsbarivht (of two charts 
onsoil analysis exhibited at Vienna, 1800) ; Krgebn'me der Danger-Con trole (1880-00) ; 
Veberden drei jdhrifjcn Diingunga- Versurhc zu Roggen f (Sente, und Uafer (1888-00). 
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Report of the Secretary of Agriculture for 1800. 

Office of Experiment Stations : 

Experiment Station Record, Vol. U, No. 8. March, 1801. 

Experiment Station Record, Vol. II. No. 0, April, 1801* 

Division of Entomology: 

Bulletin No. 7.— The Pedicufi ami MaUophaija Affecting Man and the Lower Ani- 
mals. 

Periodical Bulletin, Vol. Ill, No. (i, March, 1801.— Insect Life. 

Division of Vegetable Pathology : 

Circular No. 10.— Treatment of Nursery Stock for Leaf-Blight and Powdery 
Mildew, 

Division of Statistics : 

Report No. 80 (uew series), April, 1801.— Report ou tho Condition of Winter 
Grain, the Condition of Farm Animals, and ou tho Freight Kates of Trans- 
portation Companies. 



UST OF STATION PUBUCATIONS RECEIVED BY THE OFFICE OF EXPERIMENT STATIONS. 

APRIL 1 TO MAY 1, 1891. 


Agricultural Experiment Station of the Agricultural and Mechanical 
College of Alabama: 

Third Annual Report, 1890. 

Bulletin No. 23 (new aeries), February, 181)1. — Co-operative Soil Tests; Meteor- 
ology. 

Bull etin No. 24 (new series)* February, 1891. -Dairying and Breeding; Meteor- 
ology. 

Agricultural Experiment Station of tiie University of California: 

Bulletin No. 92, March, 1.891. — Notes ou California Olives; tbeir Adaptations and 
Oils. 

Connecticut State Agricultural Experiment Station: 

Annual Report, 1890. 

Bulletiu No. 100, March, l w 91.— Babcock’s Milk Test ; Fertilizers. 

Bulletin No. 107, April, 1891.— The ^Connecticut Species of Gynmosporangimn 
(Cedar Apples). 

Storks School Agricultural Experiment Station : 

Third Annual Rejiort, 1890, Bart 1. 

Delaware College Agricultural Experiment Station: 

Bulletin No. 11, January, 1891.— Soil and Crop Tests. 

Bulletin No. 12, March, 1891.— Injurious Insects and Insecticides; Spraying Ma- 
chinery. 

Indiana Agricultural Experiment Station: 

Bulletin No. 34, Vol. II, February, 1891.— Sugar-Beets; Field Experiments with 
Commercial Fertilizers and Manure on Barley and Oats; Tests of Vegetables. 
Bulletiu No. 3f», Vol. II, March, 1891. — Loose Smut of Oats. 

Kentucky Agricultural Experiment Station: 

Bulletin No. 32, March, 1891.— Strawbei ries ; Vegetables. 

Massachusetts State Agricultural Experiment Station: 

Eighth Annual Report, 1890. 

Analyses of Commercial Fertilizers, March, 3891. 

Bulletin No. 39, April, 1891.— Treatment of Fungous Diseases. 

Hatch Experiment Station of the Massachusetts Agricultural College: 
Meterological Bulletin No. 27, March, 1891. 

Bulletin No. 12, April, 1891.— Report on Insects. 

Agricultural Experiment Station of the University of Minnesota: 

Biennial Report, 1889-90. 

Mississippi 'Agricultural Experiment Station: 

Third Animal Report, 1890. 

Bulletin No* 14, March, 1891.— Injurious Insects. 

Nebraska Agricultural Experiment Station : 

Bulletin No. 16, April, 1891.— Experiments in the Culture of the Sugar-Beet in 
Nebraska. 
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Nevada Agricultural Experiment Station: 

Third Annual Report, 1890. 

Cornell University Agricultural Experiment Station : 

Bulletin No. 36, March, 1891.— Experiences with Egg-Plants. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 74a, December, 1890.— Meteorological Summary for North Carolina, 
December, 1890. 

Bulletin No. 745, January, 1891.— Meteorological Summary for North Carolina^ 
January, 1891. 

Oregon Experiment Station: 

Bulletin No. 9, February, 1891.— Silos and Silage. 

Bulletin No. 10, April, 1H91.— Experiments with Codling Moth and with a Com- 
bined Fungicide and Insecticide; Descriptions of Spraying Apparatus; Notes 
on the Hop Louse. 

Bulletin No. 11, May, 1891. — Notes on Grasses and Potatoes. 

Pennsylvania State College Agricultural Experiment Station: 

Bulletin No. 15, April, 1891.— Influence of Variety and of Rate of Seeding on tho 
Yield of Ensilage Corn. 

Rhode Island Agricultural Experiment Station : 

Bulletin No. 9, December, 1890.— Experiments in Apiculturo. 

South Dakota Agricultural Experiment Station: 

Bulletin No. 21, February, 1891.— Experiments with Small Grains. 

Bulletin No. 22, March, 1891.— Injurious Insects. 

Bulletin No. 29, April, 1891. — Forest-Trees, Fruits, and Vegetables. 

Texas Agricultural Experiment Station: 

Third Annual Report, 1890. 

Bulletin No. 13, December, 1890.— Value of Sorghum as a Feeding fUuff and its 
Effect on Soil; Analyses of Teosinte £t Different Stages of Growth; Miscella- 
neous Analyses. 

Agricultural Experiment Station of Utah: 

Bulletin No. 5, March, 1891.— Potato Trials. 

Vermont State Agricultural Experiment Station : 

Bulletin No. 23, March, 1891.— Fertilizers. 

West Virginia Agricultural Experiment Station: 

Third Annual Report, 1890. 

Bulletin No* 11, September, 1890. — Meteorology and Reports on the Condition of 
Crops. 

Bulletin No. 12, December, 1890,— The Canada Thistle. 

DOMINION OF CANADA. 

Department op Agriculture: 

Reports of the Officers of the Canadian Experimental Farms for 1890. 

Guelph Agricultural College : 

Bulletin No. 59, March, 1H91. — Green Fodder for Swine. 

Bulletin No. 60, March, 1891. — Growth and Uses of Rape* 





EXPERIMENT STATION RECORD. 


Voi 2. 


JUNE. 1891. 


No. 11. 


EDITORIAL NOTES. 

The horticulturists of the stations are rightly not content to make the 
testing of varieties the most prominent feature of their work. It is in 
fact far from the highest form of experimenting and can not be expected 
to yield definite and satisfactory results except in narrow lines rationally 
and patiently worked out. Many of the experiments in methods of cult- 
ure of various plants are also of very little consequence unless they 
are planned with reference to certain ulterior ends. The broad basis on 
which the horticultural work of the stations should be placed involves 
a comprehensive study of the variations and behavior of plants under 
cultnre. The influences of soil, climate, fertilizers, methods of culture, 
treatment in forcing, etc., should be investigated in the hope of discov- 
ering the laws of plant variation and amelioration. When these are 
once known it will be possible to proceed systematically in the origina- 
tion and fixation of varieties. 

One of the most attractive fields for experimentation is that of the 
crossing or hybridization of plants. This requires considerable knowl- 
edge of species and ingenuity in devising methods of procedure, but 
while the difficulties in the way of success are great, the inducements 
to undertake the task are very attractive. Even here it will be neces- 
sary to plan investigations carefully in order that we may have a reason- 
able hope of discovering general principles. In this, as in other lines 
of experimental research, incidental discoveries of great practical value 
are very likely to be made. Thus experiments in the hybridization of 
a given kind of plant planned for the study of laws may bring numer- 
ous new varieties, some of which may prove to have a high commercial 
value. 

The propagation of plants is also worthy of more tliorongh investi- 
gation. It is probable that improvements might be made in the treat- 
ment of almost every species of plauts now cultivated. Especially in 
the case of the larger fruits there is good reason for believing that the 
best methods of propagation have not been reached. In this line of work 
the experimenter opgkt to lie a good botanist in the sense of knowing 
species and varieties, and of being a judge of their merits and limitations. 
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The species of cultivated plants are very much misunderstood and the 
horticulturist can not expect to do thoroughly goo<l work until he has 
definite ideas in regard to specific limitations. For instance, there 
is much confusion as to the species of raspberries, blackberries, and 
dew* berries, and as to tlie relations of these species and the inodes of 
their variation. Yet it is hard to understand how the best scientific 
work in crossing, ameliorating, or even cultivating these fruits can be 
done without a careful preliminary study of their species. The horti- 
culturist should not only be a botanist, but be able to apply the principles 
of botany to the perplexing entanglements of the garden. 

The amelioration of our wild fruits is a matter of vast importance iu 
this country. The native edible plants of America present many 
attractive possibilities to the scientific experimenter, especially in view 
of the fact that important, cultivated fruits, such as the apple, cherry, 
and plum, do not seem likely to succeed in a large part of the country. 
This matter has been much discussed, but there is still an opportu- 
nity for the stations to devise better methods of experimenting in this 
line. 

The foicing of plants under glass is yearly becoming a more important 
and profitable branch of horticulture, especially in the Northern states. 
The construction of forcing-houses is even yet very imperfectly under- 
stood, and the methods of forcing, as well as the influence of forcing upon 
the plants and their offspring, present many interesting problems for 
further investigation. 

Another line of horticultural work which the stations will do well to 
undertake s> stematically and thoroughly, is the study of questions relat- 
ing to the manuring of plants. As much experience lias already been 
gained in similar work with field crops, and as the carefully matured 
plans already made for co-operative tests with fertilizers applied to the 
staple crops can very readily be adapted to fertilizer experiments with 
fruits and vegetables, it lias been deemed advisable to propose to the 
stations to co-operate in such experiments. For this purpose a circular 
letter (Circular No. 19) lias been issued by this Office calling the atten- 
tion of the stations to this matter and presenting the outlines of plans 
for co opeiative experiments. 


The need of thoroughly trained specialists for the work of the experi- 
ment stations has been more than once dwelt upon in the publications of 
tliis Office. The costly experience which has demonstrated this necessity 
in the older experiment stations, especially in Europe, is teaching the 
same lesson in this country. The fact is coming to be appreciated that 
to get light upon the problems about which the farmers are asking 
questions, the stations must conduct researches of the kind for which 
the most advanced scientific knowledge and the molt thorough special 
tiaining are indispensable. 
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So true iu this that even in Germany, where specialties are so fully 
cultivated, the experiment stations find it difficult to obtaiu men with 
the gfiecific training required. At the last meeting of the Association 
of Agricultural Experiment Stations in the German Empire, held iu 
Bremen in September, 1890, a commission was appointed, consisting of 
Professors II. Sehultsse of Brunswick, 11. Fresenius of Wiesbaden, J. 
Kouig of Munster, If. Kreusler of Poppelsdorff (I'.onn), and If. E. Diet- 
sell of Augsburg, to take the matter into consideration, and to preseut a 
request to the liundesrath of the German Empire that provision be made 
for government examination at least of chemists who arc to be charged 
with the examination of food materials. The need of a government 
examination for chemists as station assistants is regarded ;ts desirable 
by the majority of German station directors, as appeared from replies to 
circulars of inquiry sent to a large number of these ollicers. From the 
discussion it appeared that the difficulty is that the ordinary traiuiug 
of the universities and technical schools, though excellent in theoretical 
and general chemistry, is not sufficient to prepare young men for the 
special kinds of chemical investigation needed in the experiment sta- 
tions. The instituting of go\ eminent examination of aspirants for these 
positions, corresponding to that required of candidates for the higher 
scientific and educational positions in Germany generally, it was thought 
would lead the schools to introduce and young men to follow the lines of 
instruction and inquiry needed. 

The kinds of inquiry which our stations are undertaking iu chemistry 
are essentially similar to those in which the German stations are engaged. 
The problems of plant and animal nutrition, ot soil chemistry, and of 
technology are fundamentally the same here as there, and as high an 
order of talent and training is needed for their successful study in the 
United States as in Europe. Certain it iN that one of the cry ing needs 
of the experiment stations iu the United Stab's is for thoroughly trained 
investigators. 

At the same meeting of representatives of the German stations (See 
page 524 of the present volume of the Experiment Station liecord) 
reports were made by committees on methods of investigation of feeding 
stuffs. At the last meeting of oar Association of Official Agricultural 
Chemists a report was made by a committee on the improvement of 
methods of analysis of feeding stuffs, and reports were likewise made 
upon results of co-operative inquiries during the past year. The inter- 
esting fact is that these reports and the accompanying disenssious show 
that both these associations are coming to appreciate the need of more 
thorough inquiry regarding the chemical constituents of the different 
kinds of materials used for food and feeding staffs. The Germans are, 
however, somewhat in advance of us iu that: while they are studying 
methods of analysis as we are, they have taken more definite steps 
toward co-operative effort in the study of the specific compounds and 
classes of compounds occurring in special classes of feeding staffs. 



ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS IN 

THE UNITED STATES. 


Alabama College Station, Third Annual Report, 1890 (pp. 19). 

This includes the reports of the treasurer, director, chemist, botanist 
and meteorologist, and biologist, which contain summaries of bulletins, 
and out lines of the work of the st ation. 

Alabama Canebrake Station, Bulletin No. 11, February, 1891 (pp. 10). 

1‘jXVBKimknts with cotton in 1800, W. 11. Newman, M. S. 

Experiment* with fertilizer* on “block slough" bottom-land . — This is 
an account of an experiment with cotton on 11 fifteenth-acre plats of 
black slough bottom land: sulphate of ammonia 90 pounds, dissolved 
bone-black 195 pounds, kainit 150 pounds, and Hoats 8(H) pounds per 
acre, being applied singly or in combination on nine plats, two plats 
remaining uumauured. The previous year the land had been used for 
wheat and received uo fertilizers. The yields of cotton on each plat are 
tabulated. “These results simply repeat the indications plainly 
presented for the last 5 years, viz., that commercial fertilizers are not 
profitably used upon this class of soil.” 

Experiment* with cotton need meal on red prairie land . — Of 2 sixth-acre 
plats used for cotton one received 400 pounds of cotton seed meal per 
acre and the other received no fertilizer. The land had been used for 
oats and peas the previous season. The unmannred plat produced 7.9 
pounds more lint and 9.44 pounds more total crop than the plat receiving 
cotton-seed meal. 

Experiments with various fertilizers .— Twelve one-acre plats used for 
cotton were treated as follows: 2,000 pounds of cotton seed and 400 
pounds of cotton-seed meal were each applied on one drained and one 
undrained plat ; 200 pounds of cotton-seed meal in one application, 200 
pounds before plauting and 200 pounds later, and 18 tons of stable 
manure (about two thirds sawdust) were each applied to on© plat) 
two plats had a previous 2 years’ green manuring, on© with pea vines 
and one with mclilotus ; one plat, which had been used as a garden for 
4 years, received 400 pounds of cotton-seed meal) and two plats, on© 
drained aud on© undrained, remained unmanured. 
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The tabulated results show an increased yield with green cotton seed 
over the unfertilized plats, amounting to 156.5 pounds of liut cotton on 
the nndrained land, and 40.5 pounds on the drained land. The former 
“ paid for the cost of the seed and its application.” The increase with 
cotton-seed meal “ did not pay.” The yields where pea vines and ineli- 
lotus had been plowed under were among the highest, the yield with 
melilotus being 11.5 pounds of lint cotton in excess of that with peas. 
With the stable manure and sawdust the yield was below the average. 

Varieties of cotton .— Tabulated notes ou 13 varieties of cotton. 

California Station, Bulletin No. 91, February 28, 1891 (pp. 8). 

Poet and siikkry grapes in California, E. W. Hilgabd, 
Pu. D. (pp. 1-4).— Brief descriptive notes on (> port-wine varieties and 
9 sherry and Madeira varieties grown in California. 

Importation of Italian grapes, E. W. ITilgard, Ph. D. (pp. 4, 
5).— *‘The importations of European grapes into California have thus 
far included but a few of the varieties grown in Italy ; France, Germany, 
and to some extent Spain, being the countries most largely represented 
in our vineyards.” There are, however, large portions of the State 
where more Southern varieties of grapes would naturally produce bet- 
ter results. Investigations by the station, which are to be published in 
detail, have indicated that Italian varieties of grapes might profitably 
be introduced. With a view to experiments in this line the station has 
imported “ cuttings of 48 varieties of wine and table grapes from the 
collection of Count Giuseppe Itovasenda, the distinguished ampelogra- 
pher of Italy, residing at Turin, with whom correspondence has been 
carried on for some time past by Assistant Paparellt. We are thus 
placed in possession of an authentically named collection, which will 
be partly rooted, ami partly grafted for more rapid propagation and 
future distribution.” , 

Importation of olives, K. W. Hilgard, Pn. 1). (pp. 5, 6).— Brief 
descriptive notes on 8 varieties recently “imported from the highly 
reputed nursery of It. Peeoriof Florence, under the auspices of Professor 
E. Bechi, the director of the agricultural station at Florence. * * * 

These trees are now growing finely on the grounds of the station at 
Berkeley and will be propagated as rapidly as possible for distribution 
to the substations, and thereafter to olive culturists at various points 
within the State.” 

California Station, Bulletin No. 92, March 28, 1891 (pp. 4). 

Notes on California olives, L. Pafabelli.— An account of 
observations and experiments recently made by the author on a number 
of varieties of dives grown in California. The article includes tabu- 
lated and descriptive notes on the time of ripening, productiveness, 
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date of picking, proportion of pits and flesh in fruit, percentages of oil 
in pits and flesh, and the quality of the oil. The tests made indicated 
that the method of 44 iodine absorption” for determining the purity of 
olive oils is not altogether satisfactory. A simple method for detecting 
the presence of cotton -seed oil, devised by Professor E. Bechi, director 
of the experiment station at Florence, Italy, is described. Among the 
varieties of olives examined by the author the Manzanillo seems to 
be the best for pickling and the Nevadillo for oil. 

Colorado Station, Bulletin No. 14, January, 1891 (pp. 15), 

Sugar-beets, 1). O’Brine, I). So.-— An account of a visit to the 
beet-sugar factory at Grand Island, Nebraska, and tabulated results of 
analyses by the station of sugar-beets grown in Colorado. The sugar- 
beets raised by the station in L890 averaged over 15 per cent of sugar, 
and the yield per acre was over 26 tons. 

Connecticut State Station, Bulletin No. 106, March, 1891 (pp. 14). 

The Babcock method of determining fat jn milk and cream 
(pp. 2-9). — lie tails are given of this method, which was described iu 
Bulletin No. 21 of the Wisconsin Station (See Experiment Station 
Record, VoL II, p. 256). Regarding the accuracy of the method the 
following observations were made at the Connecticut Station : 

In 17 eases tlie standard method used in chemical laboratories gave a lower result 
•than the Babcock method ; in 15 cases, ft higher result. In 0 cases the difference 
exceeded 0.10 per cent and in 18 cases it was 0.05 or less. The average difference 
between the quantity of fat shown by this method and that shown by the standard 
method was less than 0.01 per cent iu 3g comparative tests; that is, on the aver- 
age, whore 100 pounds of butter fat were actually present, the Babcock test site wed 
99.9U pounds. The greatest difference in any single case was 0.18 per cent or about 
5 ounces of fat in 100 pounds. In the ma jority of cases the discrepancy was four 
fifths of an ounce or less in 100 pounds of fat. * 

Since October, 1890, fat determinations have been made in 206 samples 
of milk brought to creameries by individual patrons. “ The milk from 
the individual dairies was of varied quality. The milk of one herd con- 
tained 5.25 per cent of fat, that of another 3.28 per cent of fat, ami 
while the percentage varied somewhat from day to day, yet the milk of 
certain herds was uniformly rich in fat while that of other herds was as 
uniformly poor.” Assuming that both patrons furnished the same 
quantity of milk (1,500 pounds per week), that the price paid was #1.10 
per hundred pounds, and crediting nothing to the skim-milk, as the 
quantity would be the same in both cases— 

A, the patron who produces the richer milk, who has the hotter cows or who feeds 
wore rationally, gets 22 cents a pound for butter fat ; and B, the patron whose milt, 
is the poorer, whose herd is poor or feeding Injudicious, gets 31.4 cents * pound. ' 
This is a premium of 10 cents per pound of fat on thin milk, or poor stock and feed. ; 
ing, or on judicious watering of the milk. * » * 
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Now imppose ibis creamery changes its policy and offers, as before, $1.10 per 
hundred for “afcawlanl” milk containing 4 per cent of fat, but allows 2.75 cents per 
hundred additional for every “ unit” or tenth of a per cent of fat more than four in 
the milk, and deducts 2,75 cents per hundred for every “unit’ 4 or tenth per cent under 
four. Under this arrangement A would receive $20.(53 for his 1,500 pounds of milk, fnr- 
nishing 75 pounds of butter fat. He receives, therefore, 27.5 cents per pound for the 
butter fat. 

B would receive $14.43 for 52.5 pounds of butter fat, and for each pound 27.5 cents, 
the same that his neighbors receive for a like amouut of butter fat. * * * These 
particular prices are for nothing more than to illustrate the point. The actual rate 
to be paid must depend of course on what the creamery can produce butter for and 
sell it for. 

It. is believed that the practice of paying for butter fat rather than for milk— which 
is rendered practicable by the methods referred to in this bulletin — will gradually 
reduce the cost of producing butter, will increase the profits of the honest and 
intelligent patrons, and offer more inducement than there now is for improving herds 
and feeding liberally, and for quality rather than quantity of milk. 

Experiments at the station, as well as elsewhere, have shown that the 
Babcock method can lie applied to the determination of fat in cream. 
This matter will be discussed in a future bulletin of the station. 

Butter analyses (pp. SMI), — Tabulated analyses are given of 11 
samples of butter from private dairies, and 0 samples of creamery but- 
ter, exhibited at the meeting of the Connecticut Dairymen’s Associa- 
tion, at Hartford, January 20-22, l SOI. The samples of butter were 
graded on the following scale of 100 points: flavor 50, grain 25, 
color 15, salt 5, and package 5. 

(i The private dairy butters which received the lowest grading for 
flavor, grain, ami salt, were ones which had the very abnormally high 
per cents of salt (G.7S and 7.83). It is somewhat surprising that the 
one containing 5.23 per cent of salt should have scored as high as it 
did* The creamery butter as a rule carried 3 per cent more of actual 
butter fat than the private creamery butter.” 

Fertilizers (pp. 11-14). — Remarks on the requirements of the fer- 
tilizer law of Connecticut, the gratuitous analysis of fertilizers, and the 
trade values of fertilizing ingredients adopted for 3891 by the Connecti- 
cut, Massachusetts, and New Jersey Stations, 

Li These trade values are the average prices at which in the G months 
preceding March the respective ingredients could be bought at retail 
for cash in our large markets, Boston, New York, and Philadelphia, in 
the raw materials which are the regular source of supply.” 

As compared with the valuations for 1890, that of nitrogen in ain- 
moniates is advanced from 17 to 18$ cents per pound ; that of nitrogen 
in nitrates remains the same (14J cents); and that of organic nitrogen, 
except in the form of cotton-seed meal and castor pomace, is 1 to 1 j 
cents per pound less. Soluble and reverted phosphoric acid remain 
the same as in 1890, but a redaction of one half to 1 cent per pound is 
made in the medium and coarser forms of bone and tankage. Potash 
as sulphate is reduced from 6 (1890) to 5.J cents, but as muriate is 
unchanged* 
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Illinois Station, Bulletin Vo. 15, February, 1891 (pp. 28). 

The fruit bark beetle, S. A. Forbes, Pn. D. (pp. 469-478).— 
The fruit bark beetle (Scolytus rugulosus , Katz.) was first observed in 
Illinois, June 15, 1888, by Mr. John Marten. Since then it has been 
found to be quite widely distributed in the State. This article contains 
notes on the history of the insect in Illinois and elsewhere in the United 
States and in Europe, its injuries to vegetation, description, life his- 
tory, and remedies. There is need of further information regarding the 
life history of this insect, on which to base experiments on itb repres- 
sion, and investigations are in progress under direction of the author. 

Experiments with grass seeds, and witii grasses and clo- 
vers, G. E. Morrow, M. A., and T. F. Hunt, B. S. (pp. 478-489).— 
In this article experiments are reported in the following linos: tests of 
the vitality of grass seeds, comparison of varieties of grasses and 
clovers, tests of varieties and mixtures of grasses and clovers, and the 
effect of fertilizers on Kentucky blue-grass pasture. 

Experiment No. 98. — Grass .seeds, test of vitality (pp. 478-482). — Iu the 
summer of 1889 samples of Kentucky blue-grass, redtop, and timothy 
seed, obtained from 17 prominent seedsmen of this country, and one 
sample of Kentucky blue grass seed gathered on the station grounds 
were treated iu a Geneva apparatus. The results, as tabulated, show 
that “less than 2 per cent of the blue-grass, 25 per cent of the redtop, 
and a little more than 76 per cent of the timothy sprouted.” Tests of 
other samples of the Kentucky blue-grass seed were made in boxes iu 
the open air and in a greenhouse. The tabulated results show that 
“48 per cent of the samples gathered upon the station grounds grew in 
soil in the open air aud 57 per cent in soil in the greenhouse. Of the 
18 samples of seed obtained from 17 seedsmen Jess than 21 per cent 
sprouted in the open air and a little more than 12 per cent in the green- 
house. The greenhouse proved unsatisfactory as a place to test the 
seeds. The heat and moisture sprouted the seeds well enough, doubt- 
less, but caused them also, in greenhouse parlance, 4 to damp oft?” 

The seedsmen having stated that it was their practice “ to cut or strip 
Kentucky blue-grass for seed when it was still quite green,” experi- 
ments were made at the station to test the effect of this practice on the 
vitality of the seed. The results, as tabulated, show that 72 per cent 
of the seeds germinated in the samples gathered when green, and 80 per 
cent in the samples gathered when ripe. 

Experiment N o. 16. — Grasses and clovers, comparison of varieties (pp. 
482-485). — Brief notes on plat experiments with redtop {Agrostis vulga- 
ris), orchard grass ( Dactylis glomerata ), meadow fescue ( Fcstuca praten - 
sis), tall fescue ( F estuea elatior ), sheep’s fescue (Fcstuca ovina), hard fescue 
(Festuca duriuscula), tali meadow oat grass (Arrhcnatherum avenaeeum), 
Italian rye grass (Lolium italicum), perennial rye grass (Lolium perenne), 
rough -stalked meadow grass (Poa triviaUs), wood meadow grass (Poe 
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nemoralis) 9 street vernal grass (Anthoxanthum oioratum ), meadow fox- 
tail (Alopecurus pratensis), mammoth red clover (Trifolium medium) 
alfalfa (Medicago sativa), alsike clover ( Trifolium hybridum ), and crimson, 
clover (Trifolium inear natum). The best results thus far have been 
with meadow fescue, tall fescue, tall meadow oat grass, and mammoth 
red clover* 

Experiment No. 19.— Grasses and clovers , test of varieties and mixtures 
(pp. 486-487). — Medium ami alsike clover, orchard grass, and timothy 
singly, timothy with mammoth, medium, or alsike clover, and orchard 
grass with medium or alsike clover were sown in 1888 on 9 two-acre 
plats. The time of cutting aud yields of hay in 18S9 and 1890 are 
tabulated for each plat. 

The time of cutting, at* well as tli« field notes, indicate that alsike clover ripens 
earlier than medium red clover; that medium red clover ami orchard grass ripen 
about the same time ; that timothy ripens from 3 to 5 weeks later than medium red 
clover and about the same time as mammoth rod clover. * * * 

The largest yield of hay, 2.7 tons per acre, was from timothy aud mammoth clover 
sown together, which during the 2 years gave a larger yield at two cuttiugs than 
timothy and medium red clover at three cuttings. 

Timothy gave the largest yield, 2.2 tons per aero, of any single plant, giving a lit- 
tle more at two cuttings than did medium rod clover at three. 

Orchard grass gave a little larger yield than alsike clover, but both yielded very 
much less either when sown aloue or sowd together than did timothy or red clover. 
They yielded less when sown together than when sown alone. Orchard grass and 
red clover, aud timothy and alsike clover gave poorer yields than timothy and red 
clover. 

Experiment No. 86. — Effect of fertilizers on Kentucky blue-grass (pp. 
487-489). — Superphosphate, muriate of potash, and nitrate of soda, 
singly and all three together, horse manure, cattle tankage, and gypsum 
were applied in 1889 and 1890 “ to a Kentucky blue-grass pasture of at 
least 15 years’ standing.” The tabulated results, as compared with 
those ou three plats receiving no manure, indicate that the greatest 
increase of yield snu caused by horse mauure. 

Neither potash Mbits nor nitrate of soda when used singly at the rote of 200 pounds 
per acre materially increased the yield. Nitrate of Boda always gave the grass a 
greener color. Gypsum, at the rate of 500 pounds per acre, seemed to have no effect. 
The use of superphosphate, muriate of potash, and nitrate of soda together increased 
the yield 67 percent. Estimated as heretofore, the increase would be worth $2.66. 
The cost of the application was about $16 per acre. 

Experiments with fungicides on the apple, potato, and 
GRAPE, T. J. BURRILL, PH. D., AND Or. W. MoCLUEB, B. 8. (pp. 489- 
496). — Notes on spraying experiments with ean celeste, Bordeaux mix- 
tare, and carbonate of copper for apple scab, potato bligbt, and black 
rot of grapes. 

g7688-.No. 11 ? 
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Indiana Station, Second and Third Annual Reports, 1889 and 1890 
(pp. 97 and 18). 

The reportfor 1889 is by the director of the station, H. E. Sfcockbridge, 
Ph. D., and includes brief statements regarding the staff, work, and 
publications of the station and a financial report for the fiscal year end- 
ing June 30, 1889. 

The report for 1890 is by the vice-director of the station, C. 8. Plumb, 
B. 8., and includes an account of additions to the buildings and 
equipment of the station, a list of the bulletins issued during the year, 
a brief synopsis of the work in the various departments of the station 
as reported by the respective officers, and a financial report for the fiscal 
year ending June 30, 1890. 

Indiana Station, Bulletin No. 33, October, 1890 (pp. 34). 

An account of the following article was omitted from the abstractor 
this bulletin iu Experiment Station Record, Vol. It, p. 3-7 : 

Absorptive power op soils, H. A. IIuston, M. A., and A. 
Goss, B. 8. (pp. 46-54). 

The importance of tlio absorptive power of the soil can hardly he overestimated. 
By means of this power those mineral ingredients of plant food of which most soils 
contain bat little, are held in a form too insoluble to allow of rapid loss by drainage 
and still solnble enough to answer the needs of vegetation, provided the store is 
large enough. The only important plant food liable to be deficient ill the soil which 
does not come under the infiiience of absorption is nitrogen in the form of salts of 
nitric acid, and nature lias made a wise provision for this clement by binding it in 
the form of organic bodies, which nitrify hut slowly, and by supplying each year a 
small quantity from the atmosphere. 

By means of the absorptive power of soils, tlie farmer, if be puts on an excess of 
potash or phosphoric acid as a fertilizer, does not lose it, but is able to reap the bene- 
fits from it in the next year’s crop. If it were not for this power, the best method 
for applying fertilizers would be a much more complicated problem than it is at 
present, as it would be necessary to apply them at just the proper season, and in 
nicely regulated amount to insure against loss. 

A brief discussion is given of the causes of absorption, a summary 
of what has been learned regarding soil absorption, and an account of 
experiments made by the authors on the soil of tho station farm. 

The soil experimented upon was “ a dark clay loam containing also 
considerable sand.” Samples of the mixed soil to the depth of 9 inches 
were treated with water, and approximately tenth-normal solutions of 
ammonium sulphate, potassium chloride, potassium sulphate, sodium 
nitrate, and sodium phosphate, iu the following manner: 

“One hundred grams of the sifted air-dried soil were placed in 
rubber-stopped bottles, and treated with 250 c. c. of the solution to he 
tested. The digestion was continued for 48 hours, iu each case the 
bottles being thoroughly shaken at the end of 24 hours. At the end 
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of the treatment the solutions were filtered off and the salts deter- 
mined in aliquot portions.” 

The tests with water showed that phosphoric acid, ammonia, and 
potash were either absent or present in too small quantities to affect 
the results. Theanaiyses are giveu of the various solutions used before 
and after their action on the samples of soil, together with the percent- 
age of salt removed from each solution by 100 grams of soil. The latter 
were as follows : from sodium phosphate solution, 29.6 per cent; sodium 
nitrate, none; potassium chloride, 2G.5 jwrcent; potassium sulphate, 
28 per cent; ammonium sulphate, 27.5 per cent. 

u It. will also be noticed that the percentages of absorption are not 
very different, and especially is this true of the potash and ammonia 
salts, the phosphoric acid being somewhat higher. Whether this fact 
is merely an accidental occurrence or is due to the law of combination 
by equivalents” the authors are not prepared to say. Calculations are 
made which indicate that the absorptive power of the soil (9 inches in 
depth) would enable it to take up 45 times as much phosphoric acid 
and 27 times as much potash as is likely to be applied in a fertilizer, 
and 32 times as much ammonia as would be furnished by a dressing of 
one fourth ton of ammonium sulphate per acre. “Hence we may con- 
clude that liberal dressings of phosphoric acid and potash may be used 
without danger of serious loss ; that the phosphoric acid and potash 
not used by any crop will be retained by the soil and be available for 
following crops.” 

In view of the fact that ammonia salts are likely to change to nitrates 
in the soil u it is not always advisable to use ammonia salts in any great 
excess, since the nitrates formed from this are liable to be lost.” 

Indiana Station, Bulletin No. 34, February, 1891 (pp. 28). 

Sugar-beets, H. A. Huston, M. A. (pp. 55-05).-— Brief suggestions 
regarding the culture of sugar-beets, and notes and tabulated data on 
experiments in several localities in Indiana, including the results of 
analyses of beets from Indiana by the Division of Chemistry of this 
Department. The tests thus far made in Indiana are sufficiently prom- 
ising to warrant further experiments in this line, especially in the 
northern part of the State. 

Field experiments with fertilizers on barley and oats, W. 
0. JbATTA, M. S. (pp. 66-71). — u The growing season of 1890 was, as a 
whole, unfavorable to spring-grown cereals. * * * It is probable, 
therefore, that the full effect of the fertilizers was not realized upon 
either crop.” 

Barley .-^ This experiment was made on 7 twentieth-acre plats. The 
fertilizers used were a mixture at the rate per acre of 140 pounds dis- 
solved bone-black, 62.5 pounds muriate of potash, and 235 pounds sul- 
phate of ammonia, and one containing two thirds these amounts; 1,000 
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pounds fresh horse manure, and two thirds that amount (667 pounds), 
each applied on one plat. The three remaining plats received no 
manure. 

The yields of barley and straw, the increased yields on the fertilized 
over the unfertilized jdats, and the yield of corn on the same plats in 
1889 are given. The differences iu yield of barley on the three unfer- 
tilized plats (8.2, 10.2, and 16.4 bushels per acre) are so much more 
prominent than any following the application of fertilizers (21.5, 18.3, 
21.5, and 21.9 bushels), that no reliable conclusions can be drawn, 
further than that the fertilizers increased the yield of both grain and 
straw. 

Oat *. — Two series of experiments were made with oats. The first 
was on 17 twentieth-acre plats. Dissolved bone-black at the rate per 
acre of 140 pounds, sulphate of ammonia 290 pounds, and muriate of 
potash 85 pounds were each applied singly, two by two, and all three 
together; and fresh horse manure 1,202 pounds, fresh cattle manure 
2,000 pounds, gypsum, slacked lime, and salt tJO pounds each, were 
each applied aloneon one plat. Five plats remained unmannred. “The 
special object of the fertilization of this series is to compare the effects 
of complete and partial manures. Thu amount of fertilizer is sufficient 
in every case to meet the demands for the particular element or ele- 
ments supplied of a 50 bushel yield of oats per acre.” 

Tabulated results are given showing the yield of com on the same 
plats in 1889, yield of oats and straw iu 1890, and increased yield over 
the unfertilized plats. 

The table sliows (1) fairly uniform yields of corn and even greater uniformity in 
yield of oats on the mi fertilized plats; (2) a greater iu crease from a complete com* 
mercial manure than from stable and partial manure; (3) that fertilizer ingredients 
in pairs generally produced better results then when used singly; (4) that of the 
substances used singly, salt produced the greatest increase of oats, while bone-black 
ranked second, and muriate of potash third ; (f>) that gypsum and lime wore practi- 
cally without effect on the yield of grain, while sulphate of ammonia, alone and with 
bone-black, reduced the grain yield; (l>) that the stable manures caused a slight 
increase and sulphate of ammonia a marked increase in the proportion of straw; (7) 
that the complete commercial fertilizer and also bone-black, muriate of potash, gyp* 
sum, and salt considerably reduced the proportion of the straw. 

The second series of experiments with oats was made on 7 plats, fer* 
tilized on essentially the same plan as iu the above experiment, with 
barley. Four plats received sufficient amounts of horse manure and 
“complete” commercial fertilizer, respectively, to furnish a crop of 56 
and of 33J bushels of oats x>er acre. The data given arc the same as 
for the other experiments. 

“It will be observed (1) that the unfertilized plats show a fairly 
uniform degree of natural fertility ; (3) that all the fertilized plats show . 
fair though not large gaius ; (3) that the full application of (commercial] 
fertilizer produced little more grain and less straw than the two thirds 
application j (4) that the full manuring [with horse manure] prod need 
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considerably more grain and very much more straw than the two thirds 
application.” 

Experiments with vegetables, J. Troop, M. S. (pp. 72-80). — 
Tabulated data for 83 varieties of potatoes, 50 of sweet-corn, and 30 of 
peas. Brief accounts are given of experiments in planting whole pota- 
toes and cuttings of different sizes, and in trench vs. hill enltnro. The 
whole tubers gave larger yields titan the cuttings, and hill culture tli&u 
treuch culture. Tubers from which the sprouts bad beeu removed gave 
larger yields than the sprouts alone, though the latter produced a more 
vigorous growth of tops. “ Arsenitc of ammonia” compared favorably 
with Paris green and London purple as an insecticide for the potato 
beetle. Previous experiments with potatoes, sweet-corn, and peas are 
reported in Bulletins Nos. 18 and 31 of the station (See Experiment 
Station Record, Yol. I, p. 35, and Voi. II, p. 50). 

Early Albino, Early King, Early Oxford, and Early Sunrise potatoes are .among the 
best early varieties for Ibis region. 

Of late varieties of potatoes, Ilailger State, llreoze, California Rose, Dakota Red, 
Gold Flake, La Fayette, New Giant, No. 2000, White Elephant, ami White Rose are 
especially recommended for this locality. * * * 

The following 15 varieties of sweet-corn will give probable satisfaction if given 
proper care: Mack Mexican, Concord, Crosby, Eight-Rowed, Genesee, Henderson, 
Hick ox, Hone}?, Landreth (early), Livingston’s Evergreen, Marblehead, Ne Plus Ultra 
Nonpareil, Orange, and Stowoll. 

The following peas are desirable for family use, to be planted in succession: Ad- 
vancer, O’Rourke, Kentish Invicta, Abundance, Dwarf Sugar, Telephone, Stratagem, 
Golden Vine, and Champion. 


Indiana Station, Bulletin Ho. 35, March, 1891 (pp. 29). 

Loose smut op oats, J. O. Arthur, l). So. (pp. 81-107, illus- 
trated). — This contains notes on the occurrence of the loose stunt of 
oats ( Uxtilago arena ) in Indiana aud elsewhere, and accounts of experi- 
ments iu the treatment of smut with hot water aud snlphate of copper 
(blue vitriol). Details are given in a number of tables. Reference is 
made to investigations in this line reported in Bulletin No. 28 of the 
station, and in Bulletin No. 8 and in the Annual Report of the Kansas 
Station for 1889 (See Experiment Station Record, Vol. I, pp. 207 and 
216, and Yol. II, p. 342). Bulletin No. 15 of the Kansas Station (See 
Experiment Station Record, Vol. II, p. C38) also contains accounts of 
similar investigations. The experience of the author is in favor of the 
hot-water method of treatment, aud be advises that the seed be 
immersed for 5 minutes in water at 140° to 145° Fall., allowing “ the 
temperature to drop as it will, so long as it does not fall below 130°. 
If, however, it should by accident drop below 130°, the time mnst 
be extended over 5 minutes.” 

In the experiments at the station in 1890, the seeds treated with hot 
water germinated more quickly aud grew more vigorously than those 
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treated with sulphate of copper or left untreated. It was also found 
that the seeds treated with hot water germinated more rapidly than 
the untreated seeds “ whatever the length of time that had intervened 
between the treatment and the germinating test, even up to nine 
months.” In experiments with sulphate of copper it was observed 
that the plumules started out earlier than the rootlets. This w r as due 
to the fact that “ the primary roots were killed before starting and the 
secondary ones, which took their places, w r ere consequently late in 
appearing. This action of the copper sulphate in killing the primary 
roots and retarding germination has been known for some time, although 
but few observations have been recorded.” 

Kansas Station, Bulletin No. 15, December, 1890 (pp. 43). 

Additional experiments and observations on oat smut, 
MADE IN 1890, W. A. KeLLKKMAN, PlL 1)., AND W. T. SWINGLE, B. 8. 
(pp. 93-133, illustrated).— -Previous accounts of statistics and experi- 
ments on oat smut {Vstilmjo aremv) may be found in Bulletin No. 8 and 
the Annual Report of the station for 1889 (See Experiment Station 
Record, Vol. I, p. 210, and Vol. II, p. 342). A similar report on experi- 
ments with fungicides for stinking smut of wheat (Tilletia fatem and 
T. tritin) was published in Bulletin No. 12 of the station (See Experi- 
ment Station Record, Vol. 11, p. 220). In the present* bulletin are 
observations as to the amount of oat smut, an account of experiments in 
preventing the smut in 1890, brief statements regarding hidden smut, 
a discussion of the increase in yield caused by the Jensen hot-water 
treatment of the seed, and full directions for treating the seed to pre- 
vent the smut. 

Amount of smut (pp. 94-100). — Tabulated data are given for counts 
of the amount of smut in fields at Manhattan and elsewhere in Kansas, 
and in plats on the station farm, where “two hundred single plants of 
each of 80 varieties of oats were planted, each plant having a space of 
64 square inches.” The twenty field counts reported show an average 
of C.46 per cent of smut in 1890, “ an amount considerably smaller than 
that obtained for 1888 and 1889.” The amount of smut in the plats 
varied very greatly, ranging from 0 to 50 per cent. Seventeen varieties 
had over 11 per cent of smut. Counts of the smutted heads were also 
made on 15 plats planted with “light, common, and heavy seed,” as 
explained in Bulletin No. 13 of the station (8ee Experiment Station 
Record, Vol. II, p. 223). The results, as tabulated, show that “the 
common seed gave the largest per cent (13.25) of smut, the light seed 
the least (9.23), while the heavy seed gave a percentage about midway 
between the other two (10.78). 

Hidden smut (pp. 100-102). — In the case of a few* varieties of oats it 
was found that “ many heads having nearly or quite the normal appear- 
ance were nevertheless smutted.” Beads of oats affected iu this way 
are illustrated iu a plate. 
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The smut could bo positively detected only by cutting open tbe husks. In this 
hidden smut, as it may he called, the outer glumes are of the usual size and shape 
and quite sound. Usually but one grain is developed ; its bulls are sound and tightly 
dosed; the grain is smaller than usual. A rudimentary grain is usually produced 
on its furrowed (inner) side, and ibis from the exterior usually shows the smut. 
Upon forcing open tlie husks the larger grain is found to be more or loss completely 
destroyed hy smut. * # * By careful inspection marks or characters, though 
rather obscure, may yet bo detected hy which heads attacked with the hidden smut 
maybe recognized even without dissection: (l) They are usually greener in color 
aud lack the yellow ish tinge of ripening heads that are sound. (2) The tips of the 
outer glumes are usually bleached, while the bases are a deop green. (3) Ordinarily 
some of the grains, especially the lower ones, are stunted and very evidently smaller, 
and especially narrower than healthy ones. 

Microscopic examination showed that the spores in the hidden smut from Canadian 
Triumph, Welcome, ami White Swede are all smooth, and apparently belong to the 
form named by ns var. torts. The spores were sometimes found to be partially 
immature or poorly developed, often also monstrous in form and size. But it should 
ho remarked that the var. Urvin is not always hidden smut; yet it never seemed to 
occur in the loosest form of smut. 

Experiments in preventing smut in oats (pp. 102-120), — Brief acconnts 
are given of successful experiments on three farms in the use of the Jensen 
hot- water treatment of the seed of oats to prevent smut. Descriptive 
notes ami tabulated data are also given for experiments by the station 
in 1800 in treating the seed of oats with various fungicides before plant- 
ing on 150 plats, 155 alternate plats being planted with untreated seed. 
The fungicides included hot water at different temperatures (120.2° to 
148.0° Fall.) and for different periods (3 to 20 minutes), the seed having 
in some cases been previously soaked in water for from 1 to 8 hours; 
potassium sulphide, sodium hyposulphite, copper sulphate, copper 
nitrate, sodium bicarbonate, verdigris, mercuric chloride, salicylic acid, 
potassium bichromate, carbon bisulphide vapor, ammonium hydrate 
vapor, chloroform vapor, ether vapor, oastile soap solution, and cistern 
water (24 hours). The treatments w itli hot water gave the best results. 

The only other "mitment which gave results at all comparable with those obtained 
by using liot water Was that with one half to three fourths percent solutions of potas- 
sium sulphide in which tbe seed was allow ed to stand 24 hours. When fresh solu- 
tions were used a one fourth per cent solution did not prevent all the smut, a three 
fourths per cent solution destroyed all the smut but injured the stand, while a one 
half per cent solution destroyed all the smut without injuring the stand. * # * 

Of the hot-water treatments seven plats were planted with seed that was allowed 
to cool gradually after immersion iu hot water. In every instance corresponding 
plats were planted with grain treated in exactly the same manner, but cooled after 
immersion hy being plunged into cold water. The cooled and uucooled seed was 
planted in adjacent plats separated by a single untreated plat. 

In every case the plats treated with gradually cooled seed gavo a less per cent of 
smut than those planted with seed cooled as usual. * # * 

Such a result might very naturally he expected, since the real effect of not quickly 
cooling tlie seed is simply to prolong the action of the hot water. It is very evident 
that such action would persist longest in the interior of a mass of grain, and thus 
might overtreat (and injure) somo of tlie grain while other parts were not yet suffi- 
ciently treated. The use of cold water insures the treatment of each grain in nearly 
the same degree. It may yet be found possible and desirable to omit cooling the seed. 
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especially if it be spread out iu a uniform layer immediately upon being taken from 
the water. 

In a number of plats the seed treated in hot water had been previously soaked sev- 
eral hours in cold water. The effects of this soaking were as expected ; the smut was 
fully prevented by a shorter immersion or by treating at a lower temperature than is 
necessary when dry seed is used. Further experiments will be necessary before this 
form of the hot-water treat ni on t cau be recommended. Without doubt previously 
soaking the seed will greatly shorten the time necessary for the treatment— perhaps to 
5 minutes. 

Treating the seed for a short time in waterof a higher temperature was also found to 
he effective in destroying the smut. It is likely, however, that in treating dry seed 
at high temperatures there will bo danger of leaving a few seeds un wetted, especially 
when large quantities are treated at once. There is also danger that the center of the 
mass of seed will not have time to become heated to the temperature of the water. 

Because of the uncertainty of those modifications of the hot- water treatment, we 
recommend, as before, the immersion of dry seed 15 minutes at 132.5° Fall. * * « 

A comparison of the results hero published with those for wheat given in Bulletin 
12, shows that oats are injured by chemical solutions much more easily than wheat. 
The effect of hot water is apparently about the same on both. 

Increased yield on treated plats (pp. 120-127).-— The comparative yields 
on forty-seven of the best treated and untreated plats are show n graph- 
ically in diagrams. It was found that very many of the treated plats 
gave a yield greatly exceeding that which would result from simply 
replacing the smutted heads in the untreated plats with sound ones. 

The direct daiuago in the untreated plats, resulting from part of the heads being 
smutted, averaged 11.34 per cent. The treated plats gave an average yield 45.27 per 
cent greater than that of the untreated plats, or nearly four times as great an 
increase as would be obtained by merely replacing the smutted heads in the untreated 
plats with sound ones. 

This is in accord with the results of experiments previously recorded 
by tlie authors. It has been suggested by the authors and by Jensen 
that the increased yield is due to the fact that the hot-water treatment 
causes the seed to germinate better. This, however, “ seems entirely 
inadequate to account for the extra increase observed in our experi- 
ments, both in 1880 and 1890.* Jensen has recently suggested that 
many plants are weakened by smut which does not reach the head, but 
smut of this character lias not yet been observed. 

Directions for treating the seed (pp. 128-130). — Full directions are 
given for the treatment of oat seed with hot water and with potassium 
sulphide. With regard to the former treatment the following sugges- 
tions are made: 

Provide two large vessels, as two kettles over a fire, or boilers on a cook stove ; the 
first containing warm water (say 110° to 130°), the second containing scalding water 
(132.5°). 

The first is for the purpose of warming the seed preparatory to dipping it into the 
second. Unless this precaution is taken, it will be difficult to keep the water in the 
Bccond vessel at a proper temperature. 

The seed which is to be treated must bo placed, a half bushel or more at a time, in 
a closed vessel that will allow free entrance and exit of water on all sides. For tide, 
purpose a bushel basket made of heavy wire could be used, within which spread wiam 
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netting, say IS meshes to the inch ; or an iron frame could be made at a trifling cost, 
over which the wire netting could be stretche<L This would allow the water to pass 
freoly, and yet prevent the passage of the seed, A sack made of loosely woven 
material (as gunny sack) could perhaps be used instead of the wire basket. A per* 
forated tin vessel might be preferable to any of the above. 

Now dip the basket of seed in the first vessel ; after a moment lift it, aud when the 
water has for the most part escaped, plunge it into the water again, repeating the 
operation several times. The object of the lifting and plunging, to which might be 
added also a rotary motion, is to bring every grain into contact with the hot water. 
Less than a minute is required for this preparatory treatment, after which plunge 
the basket of seed into the second vessel. * * * 

The important precautions to be taken are as follows : (1 ) Maintain the proper tern* 
perature of the water (132.f» J Fab.), in no case allowing it to rise higher than 135° or to 
fall below 130°. This will not be diilicult to do if a reliable thermometer is used and 
hot or cold water be dipped into the vessel as the falling or rising temperature demands. 
Immersion 15 minutes will not tlieu injure tlie seed. (2) See that the volume of scald- 
ing water is much greater (at least six or eight times) than that of the seed treated 
at any cue time. (3) Never fill the basket or sack containing the seed entirely full, 
but. always leave room for the grain to move about freely. (4) Leave the seed in the 
second vessel of water 15 minutes. 

Summary of important points (p. 130). 

( 1 ) Oat smut is a disease caused by the attack of a parasitic fungus, called U&Hlatjo 
avenai. 

(2) The disease is spread by the spores which become inclosed in the bulls of the 
grain, or perhaps rarely by spores in the soil. 

(3) Tu cast', of a few varieties there was found “ bidden ” smut, that is, smut which 
was concealed by the normal outer glumes or chaff, yet each grain was completely 
destroyed. 

(4) The amount of smut in 1890, as based on several careful counts, was between 
6 aud 7 per cent. The consequent loss estimated for the entire State is #1,743,827.88. 

(5) The extent of damage to the crop is not limited to the amount of visible smut-, 
since treated seed gives an increase in yield at least twice as great as would result 
from merely replacing the smutted heads by sound ones. 

(0) In all ordinary cases the disease can be entirely prevented by treating the 
seed 15 minutes in water raised to a temperature of 13*2.5° Fall. 

(7) The smut may also bo prevented by immersing the seed 24 hours in a one half 
per cent solution of potassium sulphide. This statement, however, is based on a very 
few experiments of this year only. 

(8) The other fuugicides tested, when destroying all or nearly all the smut, greatly 
injure the stand. 

(9) Soed from clean fields will produce a crop free from smut, but if the adjoining 
fields are smutty the oats will gradually become infected. 


Kentucky Station, Bulletin Bo. 32, March, 1891 (pp. 20). 

Stratcbbbbies and vegetables, 0. L. Oitktis.— Brief descriptive 
notes aud tabulated data for 43 varieties of strawberries, and uotes on 
20 varieties of peas, 8 of beans, 7 oflettuce, 11 of radishes, 9 of toma- 
toes, 5 of cabbages, 8 of sweet-corn, 4 of celery, 5 of water-melons, and 
13 of mask-melons. 
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Louisiana Stations, Bulletin No. 8 (Second Series), (pp. 48). 

Annual Report of the North Louisiana Experiment Sta- 
tion, 1890, J. G. Lee, B. S. (pp. 100-214). x 

The station orchard (pp. 170-173). — A list of the varieties of orchard 
fruits growing at the station includes 10 of figs, 1 of filberts, 4 of 
almonds, 6 of quinces, 35 of apricots, 8 of nectarines, 3 of chestnuts, 10 
of Japanese persimmons, 16 of plums, 34 of pears, 32 of peaches, 40 of 
apples, and 56 of grapes. 

Live stock and poultry (pp. 173-175). — Brief* notes on Red Jersey, 
Berkshire, Essex, White Chester, and Yorkshire pigs; Southdown and 
Shropshire sheep; Holstein and Jersey cattle; and twelve breeds of 
hens. 

Grain and forage plants (pp. 175-178). — Brief notes on a fertilizer 
experiment witli oats and barley, on 4 varieties of clover and 6 of 
grasses, and on alfalfa. 

Rotation of crops (pp. 178, 179). — Experiments in rotation of crops 
have been begun on 3 plats. The rotation will include corn, oats, peas, 
and cotton. The effects of fertilizers as compared with no manure will 
also be tested. The results obtained in 1890 on these plats are briefly 
stated. 

Field experiments icith cotton (pp. 179-193). — These are a continuation 
of the experiments reported in Bulletin No. 27 of the Louisiana Stations 
(See Experiment Station Record, Vol. II, p. 148), and include investiga- 
tions on the maimrial requirements of cotton on the soil of the station 
farm, tests of varieties, and of different distances of planting. 

Effects of fertilizers on cotton (pp. 179-185). — As in previous years, 
these were special nitrogen, phosphoric acid, and potash experiments. 
The questions propounded on the respective plats were, (1) Does this 
soil need nitrogen (or phosphoric acid or potash) to grow cotton sue* 
cessfully ! (2) If so, in what form can it be best applied f (3) In what 
amounts per acre ? 

Special nitrogen experiments. — Nitrate of soda, u mixed minerals” (acid 
phosphate and kainit), sulphate of ammonia, dried blood, fish scrap, 
cotton-seed meal, cotton seed, compost, and kainit were used singly and 
in various combinations and compared with no manure. The soil of the 
the plat used was quite uneven, but the tabulated results, as in pre- 
vious experiments at this station, indicate that these particular soils 
need nitrogen very badly. But it is not so clear which is the best form 
to use. In 1890 nitrate of soda gave results slightly better than the 
others, but was closely followed by cotton seed meal and dried blood. 
Twenty -four pounds of nitrogen per acre seems to be as much as can 
be profitably used on these poor soils. 

Special phosphor ic acid experiments*— Gyimu m , dissolved bone-black, 
acid phosphate, bone meal, floats, and a basal mixture (cotton -seed meal 
and kainit) were used alone and in various combinations, and compared 
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with no manure. The tabulated results as in previous experiments here 
indicate that phosphoric acid in small quantities maybe profitably 
applied to this soil. 

Special potash experiments . — Cotton-seed meal and hull ashes, meal 
phosphate (cotton seed meal and acid phosphate), kainit, and muriate 
and sulphate of potash were used alone and in various combinations, 
and compared with no manure. The tabulated results indicate that 
potash if used at all should be applied ‘‘in very small quantities and 
combined with other manures.’ 7 

Proper depth for applying fertilizers for cotton (pp. 185-187). — Asia 
1880, the questions considered were : (1) At what depth are fertilizers 
most available for cotton ? (2) Is it best to apply the fertilizing ingre- 
dients separately and at different depths f The results agreed with 
those of the previous year in indicating that a depth of 2 or 3 inches is 
the best one at which to apply “complete” fertilizers on this soil. 

Tests of varieties of cotton (pp. 187-100).— Tabulated data are given 
for 37 varieties. “Jones's Improved gives the largest yield of seed cot- 
ton per acre, followed closely by Grayson's Early Prolific, Peterkin, 
Oats, Allen’s Long Staple, Little 1 1ran non, and Tennessee Silk. Peter- 
kin gives the largest yield of lint per acre, followed by Jones's Improved, 
Little Brannon, Bancroft's llerlong, Grayson’s Early Prolific, Texas 
Storm and Drought- Proof, John (). Morris’s, Tennessee Gold Dust, etc. 
The best per cent of lint is from Deering Small Seed, Peterkin, W. B. 
Ethridge Small Seed, Texas Storm aiul Drought-Proof, etc." 

Distance of planting (pp. 100, 191). — Tabulated data for nine plats on 
which cotton was planted in drill at different distances. As in L889 the 
best results were with two stalks l(> inches and two stalks 12 inches. 

Effect of more than one application of nitrogen for cotton (pp. 191-193). — 
Various fertilizers containing nitrogen were applied once, twiee, or three 
times duriug the same season. The tabulated results, as in 1889, indi- 
cate that litthv effect was produced by the second and third applica- 
tions, 

• Field experiments with corn (pp. 193-200). — As in 1889 these include 
experiments with fertilizers and tests of varieties. The former were 
similar to those with cotton above cited and the results in general 
pointed in the same directions as in the ease of cotton. Tabulated 
data are given for 25 varieties of corn. 

Experiments with forage plants , sorghum , sweet-potatoes, sugar-cane, 
etc. (pp. 200-213). — Brief accounts are given of tests of teosinte, pearl 
millet, Kaffir corn, millo maize, dhoitra, Egyptian rice corn, German 
and Golden Wonder millet, Japanese buckwheat, beggar weed ( Des - 
medium molle ), white lupine, soja bean, cow-peas, pea-nuts, and several 
early varieties of sorghum. 

A fertilizer experiment with sweet- potatoes is also briefly reported. 

Analyses of samples of sugar-cane raised at the station for experiments 
in sugar making .—' “From 1 .5 acres of ground 2,400 pounds of sugar and 
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160 gallons of molasses were obtained* The sugar sold at 3 cents per 
pound, or $72; the molasses at 35 cents per gallon, or $56. Total for 
one and one half acres, $128, or per acre, $85.35.” These results, which 
were obtained from poor land in the dry season, are considered very 
encouraging. 

Louisiana Stations, Bulletin No. 9 (Second Series), (pp. 14). 

Sugar-cane borer and its parasite, H. A. Morgan, B. S. A. 
(pp. 215-22S, illustrated).— A preliminary report on the sugar cane 
borer (Chilo saccharalis), the investigation of which was begun at the 
Louisiana Stations iu the fall of 1890. An account of the life history 
of the insect is given, with suggestions as to means for its repression. 
A soldier beetle (Ghauliognathus pennsylvanica) was found to be a para* 
site on the sugar-cane borer. 

Maine Station, Annual Report, 1889 (pp. 294). 

Inspection of fertilizers, W. H. Jordan, M. S., J. M. Bartlett, 
M. S., and I u H. Merrill, B. S. (pp. 1-35). — Analyses are tabulated 
for 91 samples, representing 43 brands of commercial fertilizers 
collected within the State during 1889. Brief remarks are also made 
on the observance of the fertilizer law, sampling, methods of analysis, 
valuations, and home mixing. 

Quality of nitrogenous materials in superphosphates . — “The nitrogen of 
dried blood, dried flesh, cotton seed meal, and similar high grade nitrog- 
enous materials is very largely dissolved by digestion in a pepsin 
solution, while that of horn, hoof, and leather is much less affected by 
this treatment.” 

The results of determinations of the solubility in pepsin solution of 
dried blood, cotton seed meal, ground bone, dried flesh, dried fish, fish 
scrap, tankage, wool waste, leather, horn and hoof meal, and of the 
organic nitrogen in 39 brands of commercial fertilizers analyzed by 
the station are tabulated. 

The degree of solubility for cheap and inferior “ arnmoniates,” such an horn, hoof, 
leather, and wool waste is seen to vary from 4.8 per cent to 37.8 per coat, while in the 
case of dried blood, cotton-seed meal, dried and ground flesh, dried fish, fish scrap, 
and ground hone the average percentages of the different trials range from 70.9 per 
cent to 97.3 per cent. 

Iu the 39 brands tested the solubility of the organic nitrogenous material ranges 
from ‘21.3 per cent to 83.4 per cent. In 3 cases the percentages are below 40 per cent, 
in 3 betweeu 40 and 50 per cent, in 4 between 50 and 60 per cent, aud iu 529 over 60 
per cent. * # * A close grading of the quality of the nitrogenous matter of super* 
phosphates does not seem to be possible by this method. 

Cattle foods (pp. 36-68). — The analyses are given of bay from 
timothy, wild oatgrass, redtop, blue-joint grass, and alsike clover 
raised in 1888, and for comparison the composition of these «»»» * 
grasses for several seasons past. Experiments to determine the 
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co efficients of digestibility of the hay from these grasses were made with 
sheep in the ordinary manner, each kind of hay being fed to two sheep. 
The data obtained and the final results are tabulated. 

Composition, digestibility, ami yield of early cut and lale-cut timothy . — 
A “ very uniform field of timothy grass ” was divided into 6 plats of 
about one fortieth of an acre each, the grass on every second plat being 
cut July 9 while in “ early bloom,” and that on the 3 remaining plats 
15 days later. The composition, digestibility, and weights and loss in 
keeping of the hay from the two cuttings are tabulated. The results 
show “ a small balance in favor of the early-cut hay.” 

Composition, yield, and digestibility of fodder from three varieties of 
corn. — This is a comparison of the Southern Ensilage corn, common 
field corn, and sweet-corn with reference to the yield of green fodder 
and dry matter, and the composition and digestibility of fodder and 
silage from the same. Data obtained in these determinations are tabu- 
lated. A number of unfavorable circumstances interfered with the 
success of the experiment. 

“The digestion experiments with sheep did not show a superior 
digestibility for the silage over the dried fodder.” 

Composition and value of various commercial feeding stuffs . — This 
article, whieh is by J. M. Bartlett, M. S., includes the analyses of three 
samples each of white-wheat bran, red-wheat bran, wheat middlings, 
feed flour, corn meal, ground oats, cotton-seed meal, and linseed meal, 
and a statement of the calculated amounts of digestible fat, carbo- 
hydrates, and protein in each feeding stuff. 

Comparative digestibility of wheat bran and wheat middlings. — The 
digestibility of white-wheat bran ami wheat middlings was compared 
in an experiment with four sheep. The same basal ration, redtop 
hay, was fed to all, two sheep receiving wheat middlings, and the 
other two wheat bran, iu addition to the hay. The digestibility 
of the redtop was determined separately. The analytical data, a 
statement of the freights of food and excretions, and the co efficients 
of digestibility calculated from the results, are tabulated. The results 
indicate “a marked difference in the digestibility of middlings and 
roller bran. * * * Sheep digesting their food as they did in this 
experiment would get as much nutriment from 1(H) pounds of the 
middlings as from 133 pounds of bran.” 

Composition and digestibility of pea meal. — The composition of pea 
meal and its digestibility, as determined by feeding it iu connection 
with corn silage of known digestibility to two sheep, are given with 
the accompanying data in tables. 

Feeding experiments, miscellaneous (pp. 69-84). 

Value of the digestible matter of good hay as compared with that of corn 
silage for milk production and for growth.— To observe the effect on milk 
prod notion, a portion of the bay in the ration of four cows whieh con- 
sisted of hay and a mixture of eottou-seed meal, brou, and corn meal, 
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was replaced by corn silage. About one third of the dry matter of the 
hay was substituted by silage ; the grain ration remained unchanged. 
After G3 days the silage was dropped aud the feeding resumed as 
before. The yield and composition of the milk and the digestible dry 
matter eaten are tabulated for each cow before, during, and after the 
silage feeding. 

lu this experiment the addition of silage to the ration resulted in a somewhat 
increased production of milk solids, which was not caused by an increase ill the 
digestible food material eaten, hut which must have been due either to the superior 
value of the nutrients of the silage over those of the hay or to the general physio- 
logical eiiect of feeding a greater variety of foods. 8.8 pounds of silage proved to be 
somewhat superior to 1.08 pounds of hay (mostly timothy), the quantity of digesti- 
ble material being the same in the two cases. 

An experiment was made with six young Rteers to test the value of 
silage for growing animals. In four periods of from 4 to 13 weeks’ dura- 
tion rations consisting of hay and mixed grains, and of hay, 20 pounds 
of silage, and some mixed grains were fed to all the steers alternately, 
each ration being fed during two periods. 44 The amount of hay fed was 
adapted to the appetite of the animal.” The weights of hay aud silage 
eateu aud the gains made by each animal during each period are tabu- 
lated. 

A pound of digestible matter from the corn silage produced somewhat more 
growth than a pound of digestible matter from timothy bay. The deference was 
small, however, amounting in the case of the last two periods, where the more accu- 
rate comparison is possible, to an increased growth of only lft pounds of live weight 
for each ton of silage fed. 

Early and late-cut timothy hay for growth, — This is a comparison of 
thefeeding values of the timothy hay cut at blooming, and IS days later, 
the relative digestibility of which was determined in a previous exper- 
iment with sheep, reported above. Six steers were fed from December 
7 to January 3 on the late-cut hay, and from January 4 to February 
13 on the early-cut hay. Three pounds of grain were fed per animal 
daily during both periods. The tabulated results indicate 41 no partic- 
ular difference in the feeding value of these two lots of hay. This 
might be expected after finding that the hay had so little difference in 
composition and digestibility.” 

Feeding value of wheat middlings and wheat bran . — The feeding value of 
these two foods, pound for pound, was compared in an experiment with 
four pigs weighing about 200 pounds each. In period 1 (31 days) two of 
the pigs were fed skim-milk and wheat bran, and the two others like quan- 
tities of skim-milk and wheat middlings; in period 2 (41 days) the pigs 
were changed from bran to middlings and vice versa , the skim-milk being 
fed as before. The tabulated results indicate that in this experiment, 
“ where very moderate rations of both middlings and bran were fed in 
connection with skim-milk, the growth from the middlings ration was 
over twice that from the bran ration, or in the ratio of 110 to 53.® 
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Feeding experiments with swine (pp. 85-105).— An account is 
given of experiments with twelve pigs, six lots of two each, which were 
variously fed as follows : Lots 1 and 2 received skim-milk and corn for 77 
days, the skim-milk furnishing two thirds of the digestible matter to lot 
1 and one third to lot 2, the total amount of digestible matter being the 
same in both lots; later lot 1 was changed to a ration of one third pea 
meal and two thirds corn meal, and lot 2 to water and corn meal. Lots 
3 and 4 were fed alike on skim-milk ami corn meal for 5 months; after 
this, for nearly 2 months, the skim-milk was replaced by pea meal in 
the case of lot 3, but the feeding was continued as before with lot 4. 
For 1 month lot 5 received a ration of skim- milk, corn meal, and pota- 
toes, and lot (5, corn meal and potatoes; for nearly 4 months following, 
the skim-milk in the ration of lot 5 was replaced by pea meal, lot 0 
receiving the same ration as at first; from March 2(5 until October 
both lots received skim-milk, bran, and corn meal; and following this 
a mixture of gluten meal and corn meal, and corn meal alone were 
fed to both lots in alternate periods. 

Data, including statements of the food eaten, gains in live weight, 
and a general summary of all the results, are tabulated for each lot by 
periods. These receive a full discussion, closing with the following 
statement of the teachings of the experiments : 

(1) In Mix feeding periods where the rations compared contained practically the 
same digestible material, ii,G4*.» pounds of digestible food with a nutritive ratio rang- 
ing from to 1 : 0.1 produced SOU pounds of growth, while Si,GT>l pounds of diges- 
tible food with a nutritive ratio varying from 1 : H.q to 1:0.4 produced GIT pounds of 
growth. It took nearly one half more food to produce a pound of growth with one 
set of rations than with the other. 

(2) A ratio of 1 : G w as compared with one of 1 : 3.G, and one of 1 : 5.G was compared 
with another of 1 : 4.4, the resulting growth being practically the same. 

(3) The advantage of a nitrogenous food in the ration seems to pertain to the fatten- 
ing period as well as to the period of growth. A mixture of pea meal and corn meal 
or of gluten meal and corn meal proved to be much more eflicient than corn meal 
alone in feeding anitnds already well grown and quite fat. The relative growth was 
from 20 to GO per cent In favor of the ration containing ono of the nitrogenous foods. 

(4) Nitrogenous vegetable food seemed to exert a favorable intluence upon the 
growth of swine, similar to that of skim-inilk. Moreover the digestible matter of pea 
meal and of skim-milk proved to have a nutritive value practically equivalent. 

(5) No marked effect was exerted upon growth by a w ide variation in the amount 
of drink giveu to the two lots of animals. 

(6) When skim-milk was substituted for part of a ration of corn meal without 
changing the amount of digestible dry matter fed, the etticioocy of the ration was 
greatly increased. A still further substitution of milk for meal appeared not to 
materially increase the rate of growth. For instance, a ration ono third of the nutri- 
ents of which were furnished by skim-milk in a single trial proved to be worth 
practically as much as a ration two thirds of the nutrients of which came from 
skim -in ilk. 

Tests op several breeds of dairy cows (pp. 100-134).— This 
is a report of the first year’s trial of three breeds of rows, Ayrshire, 
Jersey, and Holstein, to test their relative value for dairy purposes. 
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Bach of the three breeds was represented by two cows, although the 
complete record of only one Holstein is given. The pedigree and his. 
tory of each cow are stated. The food given consisted of from 6 to 8 
pounds per day of a mixture of two parts by weight of corn meal, and 
one part each of cotton-seed meal and wheat bran, as much hay as the 
animals would eat dean, 40 to 00 pounds of silage per day for 2 mouths 
in the spring, and pasturage during the summer months. While “ an 
effort was made to adapt the food to their needs and appetite,’’ a care- 
ful record was kept of the amount of the several articles of food (except 
pasturage) consumed by each cow, to allow of comparison. Bull tab- 
ulated data are given on the food eaten by each cow during 1 year, cost 
of the same, yield of milk and milk products, composition of the whole 
milk, skim-milk, and buttermilk for each cow; cost of milk, milk solids, 
fat, cream, and butter, the prices of cream and butter corresponding to 
the milk of each cow at 1, 3, 4, and 5 cents per pound; ratio of the fat 
in cream to the other solids, waste of fat in the skim-milk and butter- 
milk, effect of food on the “churnability” of the fat, uud the relation 
of the total fat in the milk to the butter obtained. 

Although the results M can be more safely discussed at the end of 
another year’s work,” the following points may be cited: 

The Holstein cow consumed the largest amount of food in the year 
and produced the largest amount of milk, milk solids, skim-milk, and 
buttermilk, and the second largest amount of butter, being exceeded 
in this by a Jersey cow producing 30 pounds more butter. 

The order of richness of the milk was Jersey, Ayrshire, Ho Mm if, Hie Jersey lead- 
ing the other two breeds by a large difference. * * * 

The milk of all the cows but one gradually increased in its percentage of solid 
matter ae the period of lactation length* lied and the tune of puitiintion approached* 

The cream from different cows was unlike in buttei value, that fimn the rows giv- 
ing the poorest milk yielding less butter by about ‘25 pel cent than the Jersey cream. 
Oreaiu from the cows when in an advanced state of pregnancy had a diminished bat- 
ter value. 

The Jersey skim-milk proved to contain a slightly larger percentage of solids than 
the Ayrshire skim- mi Ik, the Holstein skim-milk being milch poorer than that of the 
other two breeds, the older being 10 . 7 , 10 . 4 , ami 0 . ! per cent. The bhumimlk of the 
Ayrsbires contained a largo percentage of fat throughout the entire milking period, 
the separation of fat seeming to be less perfect than with the other two breeds. It 
was true of all the cows without inspect to breed, that the percentage of tat in the 
skim-milk, or iii other words the waste of fat, increased in a marked manner as the 
jieiiod of milking lengthened. 

The buttermilk of each cow contained about the same percentage of total solids 
as her skim-milk, the quality following the same order as to breeds, viz., 10.44, 10.00, 
and 9.68 per cent. The buttermilk of Jerseys contained less than half as much fat 
as that of the other two breeds. 

The percentage waste of fat in skim-milk and buttermilk varied from 4.1 to 96.8 
per cent of the total fat, being least for the Jerseys and greatest for the Ayrsbires. 
Over 90 per cent of this waste was in the skim-milk. 

Experiments with febtilizebs, W. Eax-entine, M. S. (pp. 135- 
144).— -A continuation of previous experiments as to the av ail ab ili ty of 
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phosphoric acid in ground pliosphatic rock was taken part in by three 
farmers in 1888. The crude phosphates used were finely ground South 
Carolina rock and Caribbean Sea guano. . Each trial was on 10 tenth- 
acre plats, fertilised as follows: finely ground South Carolina rock 1,000 
pounds per acre, acid treated rock 500 pounds, and Caribbean Sea 
guano 725 pounds, were each used iu combination with 150 pounds sul- 
phate of ammonia and 100 pouuds muriate of pot- ask, ou two plats ; 
and to compare the effects of the phosphates the same mixture of sul- 
phate of ammonia and muriate of potash, without phosphate, was used 
ou two plats. Two plats received no fertilizer. Potatoes were grown 
in one experiment and corn in the other two. The tabulated yields of 
the crops iu each experiment indicate — 

(1) That the insoluble |>b lxjihoric iteiil in the finely grnnntl South Carolina rock and 
the finely ground Caribbean Sea guano wax alilo io furiiixli a considerable amount, of 
phosphoric acid to the crops; (‘J) that the first crops wore. not able to avail them- 
selves of aa much phosphoric acid from the 272 pounds furnished by the 1,0U0 pounds 
of iinely ground South Carolina rook ami the 725 pounds of Caribbean Sea guano 
as from the t5f> pounds soluble phosphoric acid furnished by the 500 pounds of acid 
South Carolina rock. 

The results of pot experiments with outs, using the same fertilizing 
materials, “leave little room to doubt that a considerable amount of 
phosphoric acid was obtained by the plants from the crude pliosphatic 
roek, amounting in the ease of the Caribbean Sea guano to euongh to 
produce more than an average crop of grain.” l'ot experiments with 
oats in which feldspar was substituted for muriate of potash, indicated 
that the potash in the feldspar was available to the crop. 

The phosphates used in the pot experiments were of the same kind 
and composition as those used in the field experiments. 

Experiments in growing mixed grain, W. Balentine, M. S. 
(p. 144). — Mixtures of peas and oats and of peas and barley were grown 
on two plats ami compared with oats alone ou another plat. The oats 
were attacked with rust, and the experiment was thus rendered incon- 
clusive. 

Tests ok varieties ok barley, oats, peas, and potatoes, W. 
Balentine, M. S. (pp. 145-147).— Tabulated notes ou 2 varieties of 
barley, 5 of oats, 0 of peas, and 107 of potatoes. 

Report ok botanist and entomologist, F. L. Harvey, M. S. 
(pp. 148-25(1). — Besides the work recorded in this report, the botanist 
and entomologist of the statiou during 1SS9 made studies on the 
codling moth, white-marked tussock moth, fall web-worm, and a scale 
insect affecting elm trees in Maine; collected herbarium specimens of 
grasses and other economic plants, and seeds of weeds and other plants; 
examined fungi, weeds, grasses, etc., sent to the statiou for determina- 
tion; and read papers on “Fungi injurious to fruits,” before the Maine 
State Bornological Society (to appear in its Annnal Report), and on 
** The apple maggot,” before the Bornological Society at Norway, Maine, 
{27688— No. 11 3 
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Germination experiments (pp. 149-160). — These were a continuation of 
those recorded iu the Annual Report of the station for 1888, and were 
undertaken “to test commission seeds offered for sale iu Maine, that 
were not examined in 1888 ; and to investigate a complaint from Aroos- 
took County that dealers in that section Mere selling poor seeds.* 
The tests included seeds of vegetables and clover put up by various 
seedsmen and offered for sale on commission in Maine. The results are 
stated in tables. 

“ Our tests show that the seeds of some dealers, wherever taken in 
the State, have a high germinating power, while the steeds of others 
are invariably poor. Most commission merchants offer for sale the 
seeds of several growers, and it is the object of germination tests to 
show which growers put up the best seeds. There is not care enough 
taken by many farmers in the selection of seed. Where no preference 
is expressed the merchant is liable to dispose of the poorer seed. 
Farmers arc sometimes iu a hurry, and when the seed they usually 
plant can not be readily had, they take almost any kind. The selec- 
tion of seed should be done before the rush of planting time, when care 
can be exercised. Our advice to farmers is never to buy seeds of doubt- 
ful character, and to dealers never to handle them. By working 
together poor seed will be driven from the market, the business of 
reliable seedsmen become less precarious, and the crops of the farmer 
more certain.* 

Seeds dipped in a solution of corrosive sublimate in alcohol, diluted 
with 10,000 parts of water, did not mold and germinated as well as those 
not thus treated. 

Experiments with forage plants (pp. 161-169).— Brief descriptive notes 
on 39 varieties of forage plants grow n at the station, including 24 
varieties of grasses, alsike, red, white, and crimson clover, sweet clover 
(Melilotus alba) } honey clover (Melilotus eeerulea ), alfalfa' (Medicago 
sativa ), black medic (Medicago lupulina) } sanfoin (Onohryehis sativa) } 
small pea (Lathyrus sativus) ) hairy vetch ( Vida vilbsa ), birdVfoofc 
clover [Lotus corniculatus ), serradella ( Ornithopus sativus ), tar weed 
(Madia sativa), giant sparry (Spcrgula maxima ). 

The importance of the introduction of new grasses and other forage 
plants in Maine is urged, and lists of such plants which may be used in 
experiments for this purpose are given. 

Injurious plants received for examination in 1889 (pp. 170, 171). — A list 
of 7 species of parasitic fungi and 7 of weeds. 

T he potato rot (pp. 172-181, illustrated). — The potato rot (Phytopkthom 
infestans) was very prevalent in Maine in 1889, The origin, history, 
causes, and conditions of growth are stated ; the fungus in its different 
stages is described $ an account of its life history is given ; and direct 
and preventive measures of treatment are suggested. The article is 
illustrated with a plate taken from the Agricultural Report of Maine tot 
1882 . 
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Apple scab (pp. 182-184}*— This includes abstracts of reports of Pro- 
fessors Taft ami Goff on experiments with fungicides for apple scab 
(Fusicladium dendritioum) in Michigan and Wisconsin (See Bulletin No. 
11, Section of Vegetable Pathology, IJ. S. Department of Agriculture, 
pp. 22-38), and is illustrated with a copy of a plate from the Keport of 
the IT. S. Department of Agriculture for 1887. 

Weed* (pp. 185-187).— Notes on false fiax or gold of pleasure ( Came - 
lina mtira), and rib-grass or English plantain (PI an ta go laneeolata , L.). 

Miscellaneous (meets (pp. 188, 181)).— Brief notes on the forest tent 
caterpillar, codling moth, fall canker-worm, white-marked tussock moth, 
and May-beetle. 

Apple maggot (pp. 100-241, illustrated). — A detailed report of studies 
by the author on the apple maggot. ( Trypefa pommel la, Walsh). The 
article includes a bibliography of this insect, its history and distribu- 
tion, an account of the work of the author on the maggot in 1888-80, 
a tabulated record of observations in 1888, a discussion of the author’s 
observations, a list of varieties of apples known to be affected by the 
maggot, notes on the spread of the maggot from one variety to another, a 
technical description of the insect in its various stages, an account of 
its life history, a discussion of remedies, and critical remarks on the 
anatomy and life history of the maggot. The illustrations consist of 4 
plates containing 20 figures, a number of which are from original draw- 
ings. Some of the most interesting results of these investigations are 
given below. 

The author discovered and observed the eggs of the maggot in the 
apple and also in the ovary of the insect. The eggs and ovipositor 
are described as follows : 

ICfjijR . — Length, 0.8 to 0.0 111 m. (0.032 to 0.030 inch); breadth, 0.2 to 0.25 mm. (0.008 
to 0.000 inch) ; white* in the oviducts, hut light yellow when taken from the fruit ; 
fusiform and about, four times as long as wide; pedicellate at the end; pedicel about 
one twentieth of the length of the egg, louger than broad, aiul rounded at the end; 
pedicellate end broached and abruptly sloping into the pedicel, other cud more eloping. 
The shell of the egg at the pedicellate end, for one fourth of the length, is pitted with 
irregular, hcAagoual cells, the borders of which are raised aud lacerated, giving a 
roughened or spin use appearance to the surface; sculpture most prominent near the 
pedicel and gradually lost in the general surface, which is smooth; the spinoso por- 
tion is darker. The larva is placed in the egg with the head away from the pedicel 
and the end containing the head is inserted into the apple. Ovaries double aud sac- 
cate, occupying most of the abdominal cavity, each side containing twenty-four chains 
of eggs, each chain at least seven eggs in different stages of development. Perfect 
eggs and stages of development are shown in one of the plates accompanying the 
article. * * * 

Ovipositor^ Length, 1.33 ram. (0.053 inch); breadth, 0.33 ram. (0.0133 inch) at the 
middle, where it enters the sheath, broadest at the base, tapering where it leaves the 
sheatli to a sharp point somewhat curved (usually upward) at the end ; brownish ; 
hornlike; bearing a median groove below, which is covered by two flaps which 
extend half way from the sheatli to the point. These flaps are covered by a shorter 
median one. from beneath the flaps the eggs escape. In specimens mounted in 
balsam the oviduct and ovipositor show within the sheath to its base. # # # 
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TAfc history.— In early seasons, under favorable conditions, the flies iu Maine begin 
to emerge about July 1, and earlier iu the States farther south. They continue to 
emerge all summer, and are on the wing in abundance until the middle or last of 
September and occasionally in October. Early frosts check them. The flies lived 
three weeks in confinement and will probably live longer in nature. They begin to 
deposit their eggs in the early fruit by July 1 or earlier, and egg laying continues 
while the flies are on the wing — the earlier racos of flies affecting the earlier varie- 
ties and the later races the fall and winter fruit. Each female is capable of lay- 
ing at least between three and four hundred eggs, which arc inserted from time to 
time one in a place hy means of a sharp ovipositor through the skin of tbo apple. 
The eggs being successively developed iu the ovary of the female, after the manner of 
the barn-yard fowl, the season of egg laying extends over considerable tj me. The 
eggs are vertically inserted into the pulp of the apple, with the end opposite the 
pedicel, which contains the head of the maggot, pointing toward the core. The 
eggs are deposited in all parts of the apple, usually upon the cheeks, sparingly near 
Ihe calyx and stem ends, and more abundantly upon tbo pale or shaded side of 
the fruit. The time required to deposit the eggs is about one half minute. By 
means of the sharp ovipositor a characteristic puncture, 0.33 mm. (0.0133 inch) iu 
diameter, is made through the skin of the apple. These punctures can be de- 
tected by caieful observations with tlio naked eye, but a pocket lens is necessary 
to see them well. They appear as brownish specks, and have not been before dis- 
tinguished from tbo brownish, rusty spots common on apples. Under tie gloss they 
appear as circular or oblong openings, surrounded by a brownish border, somewhat 
shrunken l»y the shriveling of the tissue beneath. They may be numerous on tbe 
same apple. The eggs hatch iu 4 or f> days under favorable conditions, and tbo 
minute larva' begin at once to work in the pulp of the apple. * * * 

They attain their growth, under favorable circumstances, in 4 or 5 weeks, but their 
development may be arrested by cold, insufficient food, hardness of the fruit, etc., for 
a great length of time. Ordinarily they remain in the fruit but a short time after 
they mature. * * * 

Fruit picked from the trees may contain lame, and often stored or marketed fruit 
is alive with maggots. The exit openings are characteristic— irregular holes about 
2 mm, (0.0H inch) in diameter, surrounded by a brownish border. They look as 
though the maggots had gnawed a hole for the head and then forced the body 
through, leaving a lacerated border. They may occur anywhere on the apple, but 
are more frequently found where the brown larva* trails show through the skin. 
They begin to appear in tlio early apples about the 1st of August, aud may be found 
until frost iu windfalls, and in the stored fruit as long as the larva* remain. 

It would seem that the development of the larva* is so nicely timed that they are 
not mature until the fruit is ripe. Their development is slower in late and bard 
fruits. A dozen maggots may iufest the same apple, though a single one is enough 
to render it worthless. The maggots have boon found iu numerous varieties — early 
and late, sweet, acid, aud subacid— extending from early in July through August, 
September, October, November, December, January, aud February. The larvae 
usually leave the apples aud go into the ground an inch or less and soon change to 
the pupiu state. The pupm are occasionally found within the fruit in windfalls and 
quite frequently in stored fruit. Sometimes the larvae change on the surface of the 
ground under decaying fruit. On grass ground they probably change in the debris 
about grass roots. In the bottom of boxes, bins, and barrels, where infested fruit is 
stored, pop® may be found in abundance. 

In discussing remedies the author combats the idea that the catting 
down of the early varieties of apple-trees would destroy the maggot. 
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The destruction of our early fruit trees, excepting a few to bo left as traps, has 
been suggested. This method is based upon tbo erroneous belief that Trj/peta works 
only in early fruits. If we raised no early fruit tho early flies would do no harm. 
The destruction of the larva* from these trap trees would not lessen the ravages of 
the later-appearing races of Jlies upon late fruits. Destroying the early fruit would 
force many of the early-appearing flics to find a nidus for their eggs in the later fruit, 
thus increasing the number of later flies. 

Tho destruction of the windfalls and the burning of refuse from 
bins and barrels are urged as the most effective means of repressing 
the maggots. 

Insecticides (pp. 242-254, illustrated). — Directions for the use of insec- 
ticides are given and various forms of spraying apparatus are described 
and illustrated. 

List of fruits growing at the station (pp. 255, 250). — This includes 33 
varieties of apples, 13 of plums, 1 of pears, 4 of cherries, 14 of grapes, 2 
of currants, 1 of gooseberries, 4 of blackberries, 8 of raspberries, and 17 
of strawberries. 

Report of veterinarian, F. L. Russell, V. 8. (pp. 257-200).— This 
contains accounts of hog cholera and parturient apoplexy in cows, with 
special reference to the symptoms of these diseases and their treat- 
ment. 

Report of meteorologist, M. C. Prrnald, Fix. D. (pp. 267-281 ). — 
“ For 20 years meteorological observations have been taken at the Maine 
State College, and summaries of the same have been published yearly 
in the college reports. These summaries relate to the larger part of the 
phenomena regarded as meteorological. 

“ It is not the purpose of the station to duplicate this work of the col- 
lege, but rather to make a somewhat careful study of certain meteoro- 
logical conditions, an acquaintance with which can not fail to be of 
value to those engaged in practical agriculture . n 

Tabulated summaries arc given of observations with the hygrometer 
in a forest and ife an open field, with soil thermometers at depths of from 
1 to 30 inches, with terrestrial and solar radiation thermometers, and of 
the velocity of the wind and the amount of rain fall. Detailed records 
of similar observations are also given for the mouth of dune, 1889. 

Co efficients of digestibility for protein, W. 11. Jordan, 
M. 8., and L. U, Merrill, Ik 8. (pp. 282-285).- This is a comparison 
of the co-efficients of digestibility of protein as obtained (1) with auimals 
in the ordinary manner; (2) by making an allowance in these tests for 
the faecal nitrogen soluble in ether, alcohol, hot water, and lime water, 
and (3) by pepsin-pancreas digestion on numerous feeding stuffs. The 
results by the second method averaged 11 per cent higher than by the 
first. The results by the second method agree very closely with those 
obtained by artificial digestion. 

Loss of food and manurial value in selling sweet-corn, J. 
M. Bartlett, M. S. (pp. 286, 28?).— Tabulated data are giveu for four 
lots of corn, showing the relation of parts of the plaut and their composi- 
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tion with reference to food and fertilizing ingredients. Prom these u ifc 
can be seen that the kernels contain only about 21 per cent of the total 
phosphoric acid, 22 per cent of the potash, and 41 per cent of the nitro- 
gen’ 7 contained in the crop. 

Massachusetts State Station, Bulletin No. 39, April, 1891 (pp. 12). 

Meteorological summary (p. 1). — Tills is for 8 months ending 
February 28, 1891. 

Treatment op fungous diseases, J. IS. Humphrey, P>. S. (pp. 
2-12, illustrated). — General principles of treatment are briefly dis- 
cussed ; directions are given for the preparation of several common 
fungicides ; and various forms of spraying apparatus are described and 
illustrated. 

Massachusetts State Station, Circular, March, 1891 (pp. 8). 

Commercial fertilizers, 0. A. Gokssmann, Pir. 1).— This circular 
contains the trade values of fertilizing ingredients adopted for 1891 ; 
instructions to manufacturers, agents, and sellers of commercial fertil- 
izers, calling their attention to the fertilizer law of the State; and 
analyses of samples of wood ashes, cotton-sced-liull ashes, wool waste 
from factories, and muck sent to the station for examination. 

Massachusetts Hatch Station, Bulletin No. 12, April, 1891 (pp. 32). 

Report on insects, C. II. Fernald, Pit. 1). (illustrated).— Orig- 
inal and compiled notes on the following insects: Bud moth ( Tmctovera 
ocellana, S. V.), spittle insects (Philwnus spumarius and l\ lineatm , 
Linn.), squash-bug (Anasa trislis, I)e Geer), pea-weevil (B ruckus pm, 
Linn.), bean weevil (Bruchus obsoletus , Say.), May-beetle (Lachnostvrna 
fusoa , FrohL), plum curculio (Gonotrachelus nenuphar , Ilerbst.), onion 
maggot ( Phorbiaceparum , Meig.), cabbage butterfly ( Pieris rapa?,Linii.), 
apple-tree tout caterpillar (Glisioeampa amerlcana , Harr.), forest tent 
caterpillar (Glisioeampa dmtria , Hiibncr), stalk borer (Gorlyna nitela, 
Guen.), pyramidal grape-vine caterpillar ( Pyrophila pyramidoides , 
Gnen.), grape-berry moth ( Eudemis botrana , S. V.), codling motli (CVir- 
poeapsa jxmonella , Linn.), cabbage-leaf miner (Plutella cruciferarum , 
Tell.), and gartered plume-moth ( Oxyptilus pcriscelidactylus , Fitch). 
The bulletin is illustrated with 20 ligures. 

Massachusetts Hatch Station, Meteorological Bulletin No. 27, March, 1891 

(pp, 4). 

This includes a daily and monthly summary of observations for 
March, 1891, made at the meteorological observatory of the statiou, in 
charge of 0. D. Warner, B. S. 
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Michigan Station, Bulletin No. 71, February, 1801 (pp. 10). 

Sugar, beets, It. 0. KEpzrE, M. I). — Brief statements regarding 
the climate, soil, and methods of cultivation suitable for the cultivation 
of the sugar-beet, and the outlook for the establishment of the beet- 
sugar industry in the United States. Temperature and rain fall charts 
for Lansing, Michigan; Halle, Germany; and Cambrai, France, are 
given, which indicate that “the southern two thirds of the lower pen- 
insula of Michigan Inis a climate admirably adapted to the growth of 
su gar-beets.” The bulletin also contains the outlines of a plan for 
cooperative experiments in raising sugar-beets in different localities of 
Michigan, which the station proposes to undertake during the coming 
season. 


Michigan Station, Bulletin No. 72, February, 1891 (pp. 6). 

Six worst weeds, W. J. Beal, Pit. D.— Descriptive notes on the 
Canada thistle {Cnicux arvensis), red-root ( Lithospernnm arvense), moth- 
mullein (Verbaxcum bln ft aria), toadflax ( hinaria vulgar is ), rib-grass 
(Plant ago lanoeolata ), and curled dock ( Ilumcjc crisp us), with sugges- 
tions as to means for their repression. Specimens of the seeds of each 
species accompany the bulletin. 

Minnesota Station, Bulletin No. 15, February, 1891 (pp. 10). 

Wheat experiments, I). N. Harper, Ph. D. (pp. 05-72).— Brief 
accounts of experiments with wheat iu 181>0, in the following lines: 
tests of native and foreign (Russian and Hungarian) varieties; mixtures 
of different varieties; seeds of different densities; effects of cleaning 
the seed; and the continuous seeding of the same wheat on the same 
laud. There is also an outline of proposed co-operative experiments 
with Scotch Fif&wheat in 1801. The following statement of conclusions 
is taken from the bulletin : 

The best wheats tor our conditions are the varieties of pure Scotch Fife and pure 
Blue Stem. For the Red River Valley, particularly the northern portion of it, Scotch 
Fife is for all reasons the best. It ripens earlier than Blue Stem and makes better 
tlour, for the reason that the bread made from it is of lighter color than bread made 
from Blue Stem hour. I have made some analyses of the best Blue Stem wheat, 
where the amount of gluten and the strength of the dough were equal to the best 
Scotch Fife, and where milling tests showed it to give as great a yield, but iu all 
eases the color of the dough made from Blue Stem dour was noticeably darker. 

From many analyses made on last year’s crop I observed that Blue SUwi stains 
more readily than Fife. Much of the wheat of last, year’s crop was discolored, an 
effect of the excessive heat iu July. In all cases 1 examined it was the Blue Stem 
grains which were most injured. Wheat which was plump, rich in gluten, and well 
cured would have been of high milling value had it not been for discolored grains, 
and these were mostly grains of Blue Stem. * * * 

Selection of wed , — The most important {mints to be considered in the selection of 
wheat for seed are as follows; Secure (i) a pure variety of wheat— the best being 
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Fife; (2) a heavy wheat; (3) a plump wheat, with the Bbape of the herry as near a 
sphere as possible ; (4) a clean wheat, that is, one free from weed seeds, shrunken 
and immature grains. * * # 

But the selection should take place in part before harvesting. If of pure variety 
that wheat which ripens earliest, with the brightest, strongest straw ami largest 
heads will generally prove to have all the requirements of good seed. By this con* 
tinued intelligent selection, accompanied l>y careful change of seed, the quality of 
our wheat must improve if methods of cultivation are corroct. 


Mississippi Station, Third Annual Report, 1890 (pp. 43). 

Financial report (p. 4 ).— TIuh is for tlie year ending June 30, 1890. 
Report of director, S. M. Traov, M. 8. (pp. 5, 6).— Brief state- 
ments regarding the buildings, equipment, publications, and organiza- 
tion of the station. Three branch stations for work in special lines 
have been located at Holly Springs, Lake, and Ocean Springs. The 
last-mentioned station is on the Gulf coast and is for experiments with 
semi-tropical fruits, rice, and sugar-cane. 

Field experiments with cotton (pp. 7—20). — 1 These included 
experiments with fertilizers, methods of culture, and varieties. 

Cotton, fertilizer experiments . — These were conducted at the station 
and at Holly Springs. The principal fertilizers used were kainit, cot ton- 
seed meal, cotton seed, stable manure, sulphate of potash, acid phos- 
phate, and nitrate of soda. Details are given in notes *aml tables. 
The general results of these and previous experiments by the station 
are summed up as follows: 

The station has been in existence 3 years and has leafed aboul fifteen fertilizers 
each season on the yellow-clay soils which arc' typical of the hill regions of the State'. 
In nearly all cases plats have been duplicated each season, and in many cases three 
or four plats have been nsecl as duplicates. It baN been our uniform experience dnr- 
iug three seasons that the purchase of concentrated nitrogenous fertilizers is not 
profitable ; that acid phosphate alone is only occasionally profitable ; that potash 
fertilizers, either in the form of kainit, sulphate of potash, or ashes, have always 
given a fair profit. We have also found that a fertilizer containing a large percentage 
of potash with a smaller amount of phosphoric acid has invariably given a greater 
net profit than has any single commercial salt. While good results have always been 
obtained by the use of a mixture of potash and phosphoric arid salts, results have 
been still better when the soil has received a fair supply of vegetable matter in addi- 
tion. Whether this vegetable matter is derived from composting the commercial 
salts with meal, cotton seed, or stable manure seems to make but little difference, 
though if manure is used much more will be required than of the meal or seed. The 
work has been mainly to determine as far as possible the elements most needed, which, 
as stated above, appear to bo a liberal supply of potash, to which shoald be added 
some other material which will furnish a smaller amount of phosphoric acid and 
nitrogen, together with the necessary vegetable matter. At present prices kainit is 
the cheapest form in which to buy potash, while the other elements needed may be 
tarnished in cotton seed, cotton-seed meal, or stable manure, the choice depending on 
the local supply of each available. 

The work accomplished so far seeming to indicate so plainly the elements needed, 
the future work of the station will be directed mainly toward ascertaining amounts 
of each which can b© used with profit and the best methods mad times of application. 
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On tile so-called “ black prairie ” soils a large number of different fertilizers Have been 
tried, but no do Unite results have been secured which indicate the proper combina- 
tion to make such soils productive for cotton. The growth of the plant on these soils 
is as strong and vigorous as could be desired; the crop usually promises well until 
August, when the bolls begin to drop without maturing; the final yield is always 
very light, and none of the ordinary fertilizers seem to have any effect. Work upon 
sncli soils will bo continued during the coining season both at the station and at 
another point farther cast. 

A thorough chemical and biological study of the cotton plant was commenced in 
May and was continued until the crop matured, hut. is not yet finished. Complete 
analyses were made of the roots, stems, leaves, and bolls once ill 10 days, in order to 
ascertain the petiods at which different fertilizing elements are taken up most rapidly 
and the amounts used by the different parts of the plant. This work will require 
considerable time, but it is essential to a full understanding of the subject of eco- 
nomic fertilization and will be continued until completed. 

Cotton, methods of culture . — In 1S00, as in 1889, shallow cultivation 
gave a larger yield than deep cultivation. 

Cotton, test of varieties . — Tabulated data arc given for 37 varieties 
grown in 1890. 

The heaviest >i«*ld of seed cotton per acre was from King, which gave 1,270 
pounds. The greatest yield of lint, was from the Cherry bong Staple, which gave 
420 pounds, or 4d.f> per cent of the seed cotton. This is the largest, per cent of lint 
obtained from any of the varieties and nearly 1T> per cent higher than the aver- 
age. Only one other variety, the Petit, (lulf, gave over 40 per cent of lint, the 
average being ai.H per cent. Holliof these were grown from seed ,‘J or 4 years old. 
* * " The six varieties succeeding best, were O berry Long Staple, yielding $41.‘.t4 

per acre; King, yieldiug $UM : l per acre; Southern Hope, yielding per acre : Ex- 
tra, Early Carolina, $11. (ft per acre; Truitt’s Premium, $:tl.2(» per acre; Tennessee 
Gobi Oust, $‘0.03 per acre. 

The avei age weight of seed cotton per acre was 719 pounds, and the average weight 
of lint, cotton per acre was 2111 pounds. 

These results are compared with those of similar experiments 
reconled in the Annual Report of the station for 188!) (See Experiment. 
Station Record, Vol. II, p. 410). There are also brief notes on 7 varie- 
ties grown on tlta college farm and on 3 varieties grown at Holly 
Springs. 

Field experiments with corn (pp. 20-26).— These include experi- 
ments with fertilizers ami varieties and in topping and stripping corn. 
Previous experiments with corn were recorded in the Annual Report of 
the station for 18S9 (See Experiment Station Record, Vol. II, p. 411). 

Com, fertiliser experiments . — Experiments at the station and at Holly 
Springs are recorded, a number of different fertilizers being used, as in 
the case of eotton. The results do not admit of general conclusions. 

Com, test of varieties . — Tabulated data are given for 458 varieties 
grown on a rich black loam soil. The 0 varieties giving the largest 
yields per acre were Mosby’s Prolific 63, Cocke’s Prolific 55, Minter’s 
Proliflo 54, Bailey 51, Mammoth Surprise 48, and Evans 47 bushels. 
The average yield per acre of the white varieties was 37 ; of the yel- 
low varieties, 34,5 j and of the flint varieties, 14 bushels. The results 
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in 1889 and 1890 indicate that the flint varieties are not suited to this 
locality. In both years the white varieties have averaged much larger 
yields than the yellow varieties. 

Corn, topping and stripping. — “It is a very common practice in this 
State to strip the leaves or cut the tops from the growing corn as soon 
as the grain begins to ripen. As a test of the economy of this practice 
one half acre was topped July 12 and another half acre was stripped 
July 30, equal areas being left untouched on each side of each plat, 
and the corn gathered, when fully ripe, for comparison.” The financial 
results, as estimated per acre, are as follows: topped, $23; stripped, 
$28.53; untouched, $30.45. 

Forage plants (pp. 20-33).— rn 1889 the station began the testing 
of numerous species of forage plants in co-operation with the U. S. De- 
partment of Agriculture. The details of this work will be published 
in a bulletin of this Department. The main object of these tests has 
been to find a plant which will afford winter pasturage and which will 
not be run out by other plants occupying the ground during the sum- 
mer months. This article contains a summary of the results with a few 
species which have been successfully tried in this region and a few 
which have proved of doubtful value. The promising species include 
orchard grass (l)adylis ghmerata ), rescue grass (Bromus unioloides ), 
water grass (Paspaltnn dilatatum ), carpet grass ( Paspalmi platyaaule j, 
Terrell grass (Ply inns rirginicus ), Texas blue-grass (Poa arachnifera ), 
redtop (Agrostis vulgaris ), crab-grass (Panicmi sanguinale ), Bermuda 
grass (Cynodon dactylon ), Johnson grass (Sorghum halepense ), Japan 
clover (Lespedcza striata), alfalfa (Mcdicago satira ), mcliloHis (M dilotus 
alba), and Mexican clover ( Kwhardsonia scabra ). The following seem to 
be of little value in this section: timothy (Phlexm pratense), Kentucky 
blue-grass (Poapratensis), meadow foxtail (Alopccurus pratensis) } fmm&A } 
rye grasses, and red clover (Trifolium pratense). 

Feeding fur milk and butter (pp. 33-35).— Brief account of an 
experiment reported in detail in Bulletin No. 13 of the station (See 
Experiment Station Record, Vol. II, p. 3G2). 

Horticttltural work (pp. 35-38).— Brief notes are given on 13 
varieties of grapes and on experiments in 1889 and 1890 in growing a 
fall crop of potatoes, planted about the middle of August. 

Botanical survey (p. 38). — The botanical survey of the State, 
begun in 1889, has been continued. Thus far about 1,400 species of 
native plants have been identified and located. 

Chemical work (pp. 38-42). — Analyses of fertilizers, soils, marl, 
butter, and sorghum are reported. Analytical work on the cotton 
plant at different stages of its growth ami on grasses is in progress. 

Meteorological summary (p. 43).— Tabulated data for each month 
of 1890. The averages for the year were as follows : temperature 
64.9°, relative humidity 81.4, total rain fall 55.05 inches, total hours 
of sunshine 2,501.5. 
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Mississippi Station, Bulletin No. 14, March, 1891 (pp. 40). 

Injurious insects, II. E. Weed, M. S. (illustrated).— Notes on the 
life history of the following insects, with suggestions as to means 
for their repression: screw worm (Compsomyia tnaoallaria ), pea weevil 
(liruchm pisi), beau weevil ( Bruvhus obsoletux ), striped cucumber beetle 
(J)iabrotiea rilfala ), peach tree borer (Sannina exitiosa ), ox warble fly 
(Ilypodmna boris ), plum curculio (Conolmchcltts nenuphar), and codling 
moth (Varpocapm ponunulla). Directions are given tor the preparation 
and use of the following insecticides: Paris green, London purple, 
tobacco, kerosene emulsion, white, hellebore, pyretlirum, and bisulphide 
of carbon. Spraying apparatus of various kinds is described and 
illustrated. 

Mew York State Station, Bulletin Mo. 26 (Mew Series), January, 1891 (pp. 27). 

History, use, and analyses op fertilizers, P. Collier, Pii. 
i). (pi>. 388-415). — This is a popular treatise on the history and the gen- 
eral principles underlying the use of commercial fertilizers, together 
with the tabulated results of analyses of 35 samples of fertilizers col- 
lected in New York during Hie tall of 189(1. The latter include bones, 
dried blood, dissolved bone-black, potash salts, and mixed fertilizers. 

Morth Carolina Station, Annual Report, 1889 (pp. 16). 

This includes an outline of the work in the several divisions of the 
station, a list of the bulletins issued in 18tS9, and a financial report for 
the year ending June 30, 1889. 

Morth Carolina Station, Bulletin Mo. 74, December 31, 1890 (pp. 20). 

Work op tiii^ horticultural division, 1890 , W. F. Massey, 
O. E. — This includes accounts of tests of vegetables and fruits, and 
directions for the culture of figs. Variety tests at the station will here- 
after be confined chiefly to the new sorts. The main work in horticul- 
ture will be in cross fertilization and the growing of improved varieties 
from seed. Especial attention will be given to grapes. A grapery for 
the cultivation and crossing of grapes under glass has recently been 
completed. 

Notes and tabulated data arc given for 13 varieties of sweet-potatoes, 
62 of peas, 17 of potatoes, and 39 of tomatoes. There are also brief 
notes on experiments with cabbages, sweet-corn, strawberries, rasp- 
berries, blackberries, grapes, tigs, and ornamental plants. 

u A large portion of North Carolina is well adapted to the culture of 
the fig, and in every part of the State a supply for home, use can be had 
by takiug a little trouble in growing the trees in proper shape for pro- 
tecting them in winter.” The author advises that where frosts are severe 
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enough to injure the trees they should be grown in the form of spread- 
ing shrubs, branching from the ground. After the leaves have fallen 
the branches may be gathered together in four bundles, bent down to 
the ground in the outline of a cross, fastened with wooden pegs, and 
covered with boughs or earth. The amount and kind of covering should 
be varied according to the severity of the climate. 

North Carolina Station, Bulletin No. 74 b (Meteorological Bulletin No. 16), 
January 31, 1891 (pp. 16). 

METEOROLOGICAL SUMMARY FOR NORTH CAROLINA, JANUARY. 

1891, II. B. Battle, Ph. D., and C. F. Von Herrmann.— Notes on 
the weather, and monthly summaries and tabulated daily record of 
meteorological observations by the North Carolina weather service. 
The bulletin is illustrated with maps of North Carolina, showing the 
isothermal lines and the total precipitation for different parts of the 
State. 


Oregon Station, Bulletin No. 9, February, 1891 (pp. 8). 

Silos and silage, H. T. French, M. S.— An account of the station 
silo and of experiments in storing and feeding silage, with a brief dis- 
cussion of the advantages of the silo in portions of Oregon where the 
moist climate prevents the successful storage of crops in barns or stacks. 

Oregon Station, Bulletin No. 10, April, 1891 (pp. 34). 

Spraying experiments, F. L. Washburn, B. A. (pp. 3-22, illus- 
trated). — Experiments with Paris green for the codling moth aud with 
a combined fungicide and insecticide for apple scab and the codling 
moth are described, details being given in tables. It was found that 
a combination of whale-oil soap, sulphide of sodium, and Paris green 
was more effective than Paris green alone. Spraying machinery of 
various kinds is described and illustrated. 

The hop louse, F. L. Washburn, B. A. (pp. 23-34, illustrated),— 
An account of observations by the author on the hop louse (Phorodon 
hnmuU ), which was very injurious to hops in Oregon and Washington 
in 1890, together with an illustrated life history of the insect from publi- 
cations of this Department, and suggestions as to means for its repres- 
sion. 


Rhode Island Station, Bulletin No. 9, December, 1890 (pp. 23). 

Experiments tn apiculture, 8 . Cushman (pp. 99-110).— This is 
a continuation of the report on work in apiculture contained in Bulletin 
No. 7 of the station (See Experiment Station Record, Vol. II, p. 295), 
The me of artificial heat to promote brood rearing . — An experiment 
was begun May 14, 1890, with two colonies (Nos. 4 and 14) whieU ba4 
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been wititored in the cellar of the station farmhouse* and were in about 
the same condition. Thermometers were so placed that “.each hive had 
one in the cluster and another in the most remote part of the hive body, 
outside of the cluster, and both of these could be read without disturb- 
ing or exciting the bees.” 

[When the experiment was begun] four thick atone bottles, each holding a half 
pint, were filled with boiling water and placed back of the division board in hive 
No. 4. This was renewed each morning and evening until June 20, while a record 
was kept of the thermometer readings for the remainder of the month. The next 
morning before the water was renewed the common thermometer outside tiie brood 
nest in No. 4 stood at 08 \ while in No. 14 it was at The artificial heat had appar- 
ently increased the temperature of the empty corner of the brood chamber, leaving 
it at the end of 12 hours 2 or 3 degrees higher than the same space in the other hive. 
The thermometer among the bees of No. 4 showed a temperature of 80°, both in the 
morning aud at night, while in No. 14 it stood at 84 - and 87°. The records for the 
rest of the month showed that where the heat was used the average temperature of 
the cluster at night, aud in the morning was no higher, and that, when there was any 
difference between the two the temperature of the cluster when* the heat had been 
given was the lower. * * * The records also show that the temperature of the 

hive outside of the cluster, 12 hours after the hot water was renewed, was many 
degrees higher than where none had been given. * * * 

The weather much of the time was very void and changeable. The artificial heat 
was of the greatest value during the night and on chilly or sunless days, and hotter 
enabled the bees to cover the additional number of eggs and larvio that they had 
started to rear during wwiii, sunny days. * * * 

On May 31, at 11 o’clock, aud just before the thermometers were removed for the 
season, the one in the cluster in No. 4 indicated 1M , and out of the cluster 73$ '. 
The been then covered seven combs, one of which contained honey while six were 
full of brood. Those in No. 1 1 registered in the cluster 1)4 \ out of cluster 71 i> . Of 
the seven combs, one was empty, another was full of honey, and live were quite well 
filled with brood, and six of these were covered with bees. No. 4 steadily gained in 
bees and brood up to June 20, when the artificial heat was discontinued. No. 4 over- 
flowed the brood nest long before No. 1 1 had used all the combs, and by July 1 occu- 
pied two brood chambers and was about twice as strong. 

Both wore run for extracted honey, and on July 1H the honey was extracted from 
the upper story of ea\*h. The amount obtained from No. 4 was 35 pounds, and from 
No. 14, 15 pounds. Tbare remained in the lower story of the latter 3 or 4 pounds more 
than iu No. 4. As the building of queen cells in No. 4 soon caused us to remove the 
queen for a time ami changed the conditions, the colonies could no longer he com- 
parod, and this ended the experiment. * * * 

Before such an application of artificial heat can he generally recommended fur- 
ther work should be done, with the conditions more favorable for accurate com- 
parison, and on a more extensive scale. In this case apparently just enough heat 
wnsgiven, aud in such a way as to iucrease the rearing of brood without causing an 
abnormal condition of the colony, a much larger amount of surplus honey being thus 
secured. 

A doubled colony . — “On July 5 one of tbe best colonies was removed 
to tbe stand [on scales]. Tbe bees of this colony that had been iu the 
field would go back to tbe old stand. To offset this and make the 
colony more powerful we gave them the combs of capped brood from 
another colony, with tbe youug bees on them aud not able to return.” 
A tabular record of tbe gains and losses in weight of the honey in the 
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hive, as indicated by the scales, is given for each day from June 6 to 
October 27, inclusive. 

The principal Hoiiroe# of supply during .In tie were the blossoms of white clover, 
blackberry, ami charlock or chad lock ( Bmmca Sinapintrum), or a species of wild mus- 
tard. + * * The honey was of a light amber color and the mustard flavor was plainly 
noticeable. The fall honey was gathered from a late species of golden-rod, aud the 
various species of wild aster or frost weed, which grow here in abundanoe. Aster 
liouey is a pale amber, and when ripe, or after its weedy odor and flavor have passed 
off, is very thick, clear, and sparkling, and has a delicious flavor, while goUlen-rod 
honey is darker and thinner, and has a rather strong or rank flavor* 

The amount of surplus taken from the scalo hive was 70 pounds. When packed for 
the winter the colony was left with two brood chambers, in each of which was an 
abundance of natural stores well ripened and scaled. This colony made no attempt 
to swarm during the season. The queen was raised the year before. * * * 

In this locality, where there are occasional flows of honey from Hpring to frost, if 
extracted honey is the object and no increase in the number of colonies is desired, this 
plan of doubling or giving one colony the hulk of the bees and brood from another 
will give the best results. The doubling should he done just before the colonies get 
in condition to swarm. If the colony lias a young queen, and is given sufficient room, 
ventilation, and protection from the sun, they will rarely attempt, to swarm. 

Gttrniolan Ixes.— The author’s experience with bees of this variety 
indicates that, while they possess many desirable qualities as honey 
gatherers, they are much inferior to the best Italian bees. They show 
a great tendency to swarm, and the claim that they do not gather pro- 
polis like other races, but stop cracks with wax, is not warranted. 

Imported Oarniolans, if kept entirely pure and given management especially suited 
to them, may bo of value for the production of' comb houov, as well as for the purpose 
of quickly building up a large apiary for queen rearing. They may ho of value for 
judicious crossing with other races to secure a better strain for combdioney produc- 
tion, but this work is best done by the skilled breeder. We would advise tbe average 
bee keeper to use American Italians m the production of e.\ track'd honey as well as 
to gel. the greatest, quantity of comb bonny, but to produce the finest comb boncy 
common black bees, or blacks and Italians crossed, are the host. 

Four, brood, S. Cushman (pp. 111-121, illustrated). — An account of 
the bacterium (Bacillus alvei) causing foul brood, the symptoms of the 
disease, the remedies which may be employed to destroy the germs, 
and the methods of repressive and preventive treatment. Particular 
reference is made to successful experiments by Messrs. Sproule and 
Webster with formic acid. 

South Dakota Station, Bulletin No. 20, January, 1891 (pp. 82). 

Forestry, C. A. Keeper (pp. 31-00) A monthly record of rain- 

fall, temperature, and direction of the wiud at the station from Sep- 
tember, 1888, to December, 1890, inclusive; diagram of the forest-tree 
plantation of the station, showing the arrangement of the plats and 
the varieties of trees growing on each plat; notes on the methods of 
planting and cultivation of the experimental plats in 1889 and 1890, 
with tabulated data regarding the growth of the different varieties} 
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similar data for the forest- tree and evergreen nurseries, and the seed- 
ling forest-tree plat; physical analyses of the soil of the experimental 
pints ; observations on the root growth of transplanted trees ; notes on 
the insect enemies of forest-trees in the State ; and a discussion of the 
value of a dense leaf canopy. This bulletiu is a report of progress in 
lines of work previously recorded in Bulletins Nos. 12 and 15 of the 
station (See Experiment Station Record, Vol. I, pp. 20 and 315). The 
soil of the station plantation is a black mixture of sand, clay, and 
organic matter underlaid by clay. Observations indicate that the 
roots of forest-trees are able to penetrate the clay subsoil. 

The cotton- wood leaf beetle (Linn xcripta ), elm saw-fly ( (timber amcr- 
icana), emperor moth ( Platynamia eccropia), lilac borer ( . lu/cri<i xj/rhiga’), 
and tjhe box-elder twig borer were especially troublesome in 1800. 

From observation and information the author regards the following 
species as especially valuable for forest plantations in South Dakota: 

Quick-growing, denee-shading /)■<;«».-- Box -i'lilc.r( Sty undo acrroidet), silver maple (Acer 

dnsfivarpmn ). 

flower-growing. more valuable Inc *. — AhIi ( Fraxinn* riridin nml F. amcricauu), white 
elm ( UlmuH amcricana), black wild clierrv ( 1‘niniin wolina ); and l'or deep soils in the 
southern part of the State, black walnut ( Jnglann nigra) and butlernut (.7. citurea). 

South Dakota Station, Bulletin No. 21, February, 1891 (pp. 16). 

Small grain, L. Foster, M. S. A. (pp. 03-70).—’ This includes 
accounts of experiments with wheat, rye, oats, and barley, in continua- 
tion of those reported in Bulletins Nos. 11 and 17 of the station (See 
Experiment Statiou Record, Vol. 1, p. 19, and Voi. II, p. 132). The 
experimental plats were on a sandy loam upland, aud were eacii one 
eighth aere iu extent. The spring was very dry, and the hot winds of 
July severely damaged the crop. 

Wheat . — Tabulated notes are given on 17 varieties, and brief descrip- 
tive uotes on Lost Nation, which does well in the region of the station, 
and Ladoga, which in a three-seasons’ test, lias not proved satisfactory. 
There are also brief accounts of experiments in methods of seeding, 
cultivation, and top dressing. Experiments with varieties of winter 
wheat indicated that while these varieties were not winter-killed they 
could not endure the dry weather of the spring. 

Winter rye. — Two' varieties, Excelsior and a small common rye, were 
grown alongside the winter wheat aud endured the drought well, yielding 
24 bushels per acre. Experience in this section for the past 10 years 
indicates that winter rye may be successfully aud profitably grown 
there. 

Oafs.— Tabulated notes are given for 25 varieties. White Bonanza, 
American Banner, Wide Awake, Black Tartarian, Dakota Gray, and 
White Surprise were deemed worthy of especial mention. 

Barley . — Tabulated notes are given for 10 varieties. 
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Press drill vs. broadcast seeding , — The results of the experiments of 
1890 in planting wheat and oats with a press drill aud with a broadcast 
seeder agreed with those of two previous years in favoring the press 
drill. 


South Dakota Station, Bulletin No. 22, March, 1891 (pp. 42). 

Injurious insects, I. H. Orcutt, M. I)., and J. M. Aldrich, B. S. 
(pp. 77-118, illustrated).-— Notes on the life history of the ash borer 
(sJSgeria fravini , Lugger), cecropia emperor moth ( Platysamia cecropia, 
Linn.), sphinx moths, large willow (elm) saw-fly ( Cimbex anierieana, 
Leach), small willow saw-fly (Nematm ventralis, Hay), ash saw-fly (Mono 
phadnus bardus , Say), the cotton-wood leaf beetle {Lina scripta, Fab.), 
the false chinch-bug (Nysius angmtatm , Uhl.), cabbage butterfly ( Fieri# 
protodice , Boisd.), cabbage plusia (Phtsia branded', Riley), zebra cabbage- 
worm (Mamestra picta , Ilarr.), cabbage louse [Aphis brassiow, Linn.), 
and cut-worms, with suggestions as to remedies. The bulletin is illus- 
trated with 32 figures, a lew of which are original. There are numerous 
references to observations and experiments by the author, and abstracts 
from the letters of a number of correspondents. 

Utah Station, Bulletin No. 5, March, 1891 (pp. 22). 

Potato trials, J. W. Sanborn, B. S. (pp. 1—10). — A preliminary 
report on experiments on methods of planting, tillage, and distance 
of planting of potatoes. The experiments were conducted on sandy 
loam soil with a gravelly subsoil, in a field about 100 feet above 
the Logan River. On 9 plats potatoes were planted in trenches and 
furrow r s and near the surface. Shallow and deep tillage were also 
compared with no tillage. On 25 plats [iota toes were planted in hills, 
in rows 3J, 2£, and 2 feet apart, at distances of from 4 to 24 inches, and 
in squares at distances of from 20 to 40 inches. Analyses were made by 
W. P. Cutter, B. S., chemist of the station, with reference to the relation 
of distance and depth of planting aud methods of cultivation to the 
starch and water in the potatoes harvested. The results of the experi- 
ments described in the article are thus summed up: 

Summary of coru’liwon8.—(l) The depth of planting did not materially affect the 
total yield of potatoes. 

(2) Potatoes plautcd near the Hurface contained 23.1 per cent more starch than 
those planted deeper, and were, therefore, worth 33.4 per cent more for food, whUe 
being at the same time more palatable. 

(3) Shallow tillage and even no tillage were more effective than deop tillage. 

(4) The yield of potatoes decreased after passing 8 inches apart as the distance 
between the hills increased ; the yield decreased when planted nearer than 8 inches. 

(5) Increasing the distance between rows did not appear to decrease the yield. 
This fact is probably dne to the decreased ratio of root cutting and might not hold 
true for a system of tillage that does not involve root cutting, 

(0) Close planting resit] tod in an increase of moisture and in a decrease of starch Of 
potatoes amounting to 7 per cent. 
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(7) The potatoes contained only 70.42 per cent of motottire. They contained .'14*34 
per cent more starch than those Reported upon in the Kaat, and therefore have 34.34 
per cent more value than snch Eastern potatoes. 

(8) The practice of planting nearor than 3 feet between rows and 1 foot between 
bills should not be accepted as desirable until further inquiry in regard to the 
increased cost and decreased value of the product resulting from such close planting, 
is made. 

(0) Quality should be regarded as one of the prime considerations in potato pro- 
duction, as potatoos are used more as a luxury than wheat* 

(10) Utah potatoes being of very superior quality, require that our farmers main- 
tain and even further develop this favorable quality, and in addition, make special 
effort to make known to possible markets their superior economical value and pala- 
tableness, for the reason that the distance to market beyond our border is so great 
that their superiority alone will secure for us sale in these markets, except in very 
infrequent year# when crops are very short in the East and very great in Utah. 

Experiments with potatoes, E. S. Hickman, B. S. (pp. 1<;~22).— 
Theseincludeexperiraeuts on twentieth-acre plats with different amounts 
of seed and of tillage, the effect of manure on the quality and composi- 
tion of potatoes, and the effect of different amounts of water on the yield 
of potatoes. Small and large tubers, quarters, and two-eye pieces gave 
yields increasing with the amount of seed planted. In an experiment 
in which potatoes on different plats were cultivated at intervals of from 
2 to 10 days from June 17 to July 10, the amount of cultivation seemed 
to have little influence on the yield. Where manure was applied, the 
percentage of starch w as somewhat larger than on the plat receiving 
no manure. Where water was applied, between July 18 aud August 6, 
in amounts varying from 4.3 inches to 0.45 inches, the yield increased 
with the increase in the amount of water. In a note by the director of 
the station the following are given as the average results obtaiued by 
him iu experiments covering 7 years in localities further east. 

A verage product per acre for 7 years. 

Bushels. 


From seed of whole potatoes, large 224.1 

From seed of whole potatoes, small 177.0 

* From seed of stem end of potato 148. 0 

Prom seed of seed end of potato 108,0 

From one eye to the hill 81. 0 

From two eyes to the hill 104. u 

From three eyes to the bill 100. 0 


Vermont Station, Third Annual Report, 1889 (pp. 172). 

Financial report (p. 9).— This ib for the fiscal year ending June 30, 

1889. 

Report of director, W. W. Cooke, M. A. (pp. 10-16).— An outline 
of the work of the station. 

Inspection of fertilizers, and miscellaneous analyses, W. 
W. COOKE, M. A. (pp. 17-41). — This iucludes analyses of 51 samples of 
commercial fertilizers and bones; analyses, of leached and nnleached 
27688— No, 11 —4 
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wood ashes, wool waste, marl, peat, mack, phosphate rock, iron ore, 
“ terminator,” cream of tartar, “fruit-preserving powder,” drinking 
waters, and Hostetler’s stomach bitters ; a popular explanation of terms, 
and of fertilizer valuation ; the trade values of fertilizing ingredients; 
a comparison of the average money value of the fertilizers licensed in 
1888 and 1881) ; the text of the Vermont fertilizer law; and a list of 
manufacturer complying with the law in 1889. 

Abstracts ok bulletins (pp. 42-50).— Abstracts are given of 
Bulletins Nos. 15, 10, and 17, of the station, on the effect of fertilizers 
on the composition of corn, analysis of hay, testing milk at creameries, 
and tost of dairy cows at the Vermont State Fair (See Experiment Sta- 
tion liecord, Vol. 1, pp. 150 and 820). 

Feeding tests ok milch cows, J. L. Hills, B. S. (pp. 51-84). — 
This is an account of an experiment made with five cows to test the 
relative feeding value of hay, corn fodder, corn silage (frosted and 
unfrosted), corn stover, the butts and the tops of corn stover, apple 
pomace silage, Hungarian grass silage, pea and oat hay, and pasture. 
The trial lasted from November 28, 1888, to May 22, 1889, and was 
divided into eight periods of three weeks each, the first week of each 
period being regarded as a transition period. The same grain ration was 
fed to all the cows during the entire experiment, viz., 2.5 pounds wheat 
bran, 1.5 pounds cotton seed meal, 1 pound corn meal, gud 1 pound 
gluten meal per day. The hay was substituted in separate periods in 
part or wholly by the other coarse fodders mentioned above, of which 
the auimals were giveu more than they would eat, and the residue 
weighed back but uot analyzed. “ The financial aspect of the case is 
not considered in this article, but simply the relative amount of product 
obtained from the different fodders, without regard to their relative 
cost.” 

The tabulated data include the feeding record of each cow, analyses 
of the wheat bran, cotton-seed meal, gluten meal, corn meal, hay, fodder 
corn, corn stover (both upper and lower half of stalks), apple pomace 
silage, pea and oat hay and fodder, corn silage, and Hungarian grass 
silage fed; the yield and analyses of milk, and the amount of milk, 
solids and fat produced by each cow per pound of dry matter eaten 
for each of the several periods. The author discusses these at consid- 
erable length and draws the following conclusions : 

(1) Com fodder and com Milage from the same source had almost equal feeding 
value in products pur pound of dry matter eaten ; from different sources average 
silage proved hotter than average fodder ; both corn silage and corn fodder proved 
superior to whole stover. 

(‘<0 The lower half of stover (butts) proved to have equal feeding value with the 
uppor half (tops) pound for pound of dry matter in each. 

(3) Hay and oora stover had much the same effect on milk production. 

(4) Corn silage from trosl-bitton corn poorly made proved inferior to that well 
made from nufrosted corn,' 
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(5) Apple pomace ensiled, and owed supplementary to and in part as a substitute 
for corn silage, is relished by cows, and appeared by four tests to be about equiva- 
lent in feeding value to corn silage. 

(0) Pea and oat bay was not relished, but such as was oaten proved decidedly bet- 
ter, pound for pound, than any other fodder used. 

(7) Good corn silage caused gain iu all respects over good hay. 

(8) Hungarian grass silage was fed at great loss as compared with corn silage. It 
gave with one cow the same (one a little better), with two others poorer results thau 
did good hay, being, ou the whole, of nearly equal value with it. 

(11) The error inherent in feeding trials such as bore reported may he considered to 
he, on the whole, approximately 4 per cent of the larger yield. 

(10) Water below 40 u Fab. was drunk as freely as when warmer, and less was drunk 
when tlm barn temperature was about normal (50 l Fab.) than when warmer or colder. 

(11) No relation was traced between nutritive ratio of fodders and products formed 
or between tlie albuminoids of the food and the casein of the milk. 

(Pi) When changes in total solids take place the fat is the most likely to vary, 
casein next, and sugar ami ash least. 

(13) Generally speaking, as milk flow shrinks th? percentage of solids increases, but 
the gross amount of solids decreases. Cows in calf change quality and quantity of 
milk more rapidly than farrow cows, and cows in pasture less rapidly than when 
barn fed. 

(14) One season's experience indicates the following as true for tlie station herd: 
In changing from barn to pasture livd of equal feeding value, the quality of milk 
changes differently in different animals, there being usually a gain in per cent of 
solids, casein ami sugar, and a loss iu per cent of fat; the gross amounts of the ingre- 
dients almost invariably increase. Animal individuality plays so large a part in the 
marked change from barn to pasture feeding that the statement of the nature of the 
change in quality should not be understood to be of general application. Further 
work in this line is being carried out by this station. 

Fodder analyses, J. L. Hills, 15. 8. (i>p. 85, 86).— Tabulated analy- 
ses of Japanese buckwheat, fodder barley, fodder rye, cotton seed meal, 
wheat bran, rice meal, hay, reed canary grass, orchard grass, brakes, 
hops, and sawdust with reference to food constituents, aud of cottou- 
seed meal, rice meal, brakes, hops, aud sawdust with reference to fer- 
tilizing constituents. 

Fodder crops, W. W. Cooke, M. A. (pp. 87 ~2S).— Prickly eomfrey , 
winter rye , and Japanese buckwheat. — brief notes on these crops, a state- 
ment of the yield and percentage of dry matter at different cuttings, 
aud auulyses of the buckwheat at live successive cuttings. 

Varieties of silage corn. — Tabulated notes on 16 varieties of corn 
raised at the statiou. “ Of these 16 varieties the Wisconsin Yellow 
Dent aud the Pride of the North have done the best.” 

Growth of com.— In a test “ made to determine the proper time to 
cut corn, two fields of corn were used, one containing Kiug Philip corn, 
plauted May 25, and the other, Bur rill and Whitman, planted May 29. 
Every fourth hill of each variety was cut August 7, August 16, Sep- 
tember 13, and September 25.” Tables show for each variety at each 
outting the weight of green crop, amount of dry matter in the same, 
and the composition of the dry matter. 
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By September 13 the King Philip was fully glazed, while the Burrill and Whit- 
man lacked considerable of this stage when the last of it was cut September 35. * 
* * It is worthy of note that on September 13 the total dry matter per acre in the 
King Philip was nearly as great as in the Burrill and Whitman, though the former 
was 9 feet high ami the hitter 13, while it is probable that each pound of dry matter 
in the King Philip was worth enough more than an equal weight of the Burrill and 
Whitman to make up for most of the dilfereuco in weight. This would seem to indi- 
cate that corn that will ripen should be out as soon as it glazes, while the larger silage 
corn should, in this latitude, he allowed to stand as long as possible. 

Effect of f ront on corn fodder . — Analyst's of samples of the same corn 
from cuttings made October 24 (somewhat frosted) ami November 13 
(after several severe frosts) showed a loss of 31 per cent of the albu- 
minoids, 9.7 per cent of crude liber, 22.7 per cent of nitrogen-free 
extract, 47.0 per cent of fat, and 33.4 per cent of ash in the crop har- 
vested November 13. 

Shrinkage of corn fodder in drying. — Analyses of samples of uncured 
corn fodder ami of that cured in stocks out of doors and under cover. 
The loss of dry matter in curing amounted to 23.94 per cent in the 
fodder stooked indoors, and 23.89 percent, in that stocked out of doors. 

Large and small stooks. — Weights and analyses are given of corn fod- 
der kept from October 24 to December 10 in large and in small stooks. 
“The small stooks, six or eight iu number, were as large as one person 
could conveniently bind, while the two larger stooks had at least half 
a ton of green fodder apiece. * * * The large stooks lost 13.05 per 
cent of the total dry matter, and the small stooks 15.15 per cent, so 
that in this case there was but little difference between the two methods. 
In both cases the loss fell most heavily on the nitrogen-free extract.” 

Changes that occur in the silo . — A record of silo temperatures and of 
the changes in weight in ensiling fodder corn. The silo, a small wooden 
tank, was filled with cut fodder corn, closely packed, ami covered. The 
highest temperature, 80° Fall., was reached the second day after the silo 
was filled. There was a loss in ensiling of 14.97 per cent of the total 
dry matter in the original fodder corn. From the analyses given of the 
fodder corn and the silage “ it will be seen that the loss falls almost 
entirely on the nitrogen-free extract.” 

Repout of houtkuiltuiust, 0. W. Mtnott, B. 8. (pp. 99-144).— 
This includes details of tests of seeds and of varieties of vegetables, 
and a list of the varieties of large and small fruits growing at the station. 

Seed tests (pp. 99-115). — Tabulated data are given for tests of the 
vitality and purity of seeds of numerous varieties of vegetables and a few 
varieties of fruits, grasses, clovers, cotton, sorghum, dhoura, tobacco, 
etc. The seeds were of different ages and the results of the tests were 
quite various. 

List of fruits growing at the station (pp. 121-123).— This includes 81 
varieties of apples (G Russian), 16 of cherries, 16 of pears, 16 of plaro% 
48 of grapes, 3 of quinces, 15 of blackberries, 2 of dew-berries, IS of 
currants, 7 of gooseberries, 21 of raspberries, and 44 of strawberries* 
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Tests of varieties of vegetables (pp, 124-144).— Tabulated notes on 60 
varieties of bush-beans, 22 of pole beans, 14 of beets, 12 of carrots, 11 
of celery, 33 of dent corn, 20 of hint corn, 12 of pop corn, 45 of sweet- 
corn, 19 of encumbers, 7 of summer squashes, 62 of tomatoes, 12 of tur- 
nips, and 8 of potatoes. With potatoes Northern ami Southern-grown 
seeds were used and the results are compared with those of a similar 
experiment at the Maryland Stal ion. The results at both places favored 
the home-grown seed, but. the season was unfavorable for potatoes in 
both States. 

Report op entomologist, G. 11. Perkins, Pii. I), (pp. 145-163, 
illustrated). — Notes on a number of the more common insecticides and on 
the following insects injurious to elm trees: mourning cloak butterfly 
( Vanessa antiopa , Linn.), tussock moth (Orgi/ia leucosligma , S. & A.), 
canker-worm (Anisoptergx eernata , Peck), fall canker-worm (Anixopteryx 
pomcraria , Riley), fall web-worm (Hgphantria envea , Drury), elm borer 
(Sapcrda tridentata , Oliw), el hi -leaf beetle ( GaJerum ranthomehvna , 
Sclir.), Ma.v-beetle (Lachnostenia fa sea, Frohl.), elm bark-louse ( Gossy- 
paria vlni , Geoff.), elm gall louse (Schhoneura americana , Riley), and 
cockscomb gall louse (Colopha ulmieola , Fitch). 

Virginia Station, Bulletin No. 8, January, 1891 (pp. 23). 

Potato tests, W. I>. A l wood. — The tests of varieties of potatoes 
were continued in 1890 in about the same way as those of the previous 
year, reported in Bulletin No. 6 of the station (See Experiment Station 
Record, Vol. II, p. 133). Tabulated data and descriptive notes are given 
for the most important varieties, including 10 early and 11 second-early 
varieties. There are also lists of 17 early, 67 secoml-early, and 7 late 
varieties tested. The percentages of water, dry matter, and starch, and 
the specific gravity are reported for 13 varieties from determinations 
made by W. Bowman, Ph. 1)., chemist of the station. The size of tuber 
to be used for seed, the planting of whole tubers or cuttings, the size 
of cuttings, methods of planting, and the use of fertilizers for potatoes 
are discussed. The results of the tests of’ varieties at; the station and 
the views of the author regarding the culture of potatoes are summed 
up as follows : 

(1) Of tho early varieties, we recommend Essex Early, Early Hebron (Early Itoanty 
of Hebron), Sunrise (Early Sunrise), Early Ohio, ami ("has. Downing. The latter 
lias moat excellent characteristics, but may not bo suited to all situations. 

(2) Of the second- early sorts, we recommend Alexander, Beauty, Cream, Seedling 
No. % and Snow-Flake. 

(3) Size of seed is of relative importance, according to wliafc tho grower may wish 
to accomplish. As a general statement all well-formed, sound tutors of tho size of a 
hen’s egg and upward arc proper seed. 

(4) Smaller seed is not to to commended, bnt may he used. 

(5) Cutting seed is of much importance, both os to economy of seed used and even, 
uniform growth of crop. u Two-eye” pieces «s a general rule are thought to be best. 

(6) Small whole seed may, under some circumstances, be properly used, but large ■ 
whole seed can not to used with profit. 
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(7) Medium or largo whole seed will force the crop several flays ahead of small 
cuttings, but tlio tubers cut in half crosswise will accomplish the same result. 

(8) Trench culture, with the seed drilled one piece about a foot apart in the row, 
is better than surface or hill culture. 

(9) To grow a profitable crop of potatoes requires a thoroughly prepared, fertile 
soil. 

(10) Barn-yard manure which will undergo fermentation, should not he used on 
potato land, nnless it is put on the fall before and thoroughly worked into the soil. 


Virginia Station, Bulletin Ho. 9, February, 1891 (pp. 18). 

Tomatoes, cultural and variety work, W. B. Alwood (pp. 
3-15, illustrated). — The investigations on tomatoes reported in Bul- 
letin No. 4 of the station (Sec Experiment Station Kecord, Vol. II, p. 
77) were continued iu 1890. 

A method of transplanting employed at the station is described and 
illustrated. Plants which have been grown in a hot-bed until they are 
8 or 10 inches high are placed in a V-shaped treueh 10 or 12 inches 
deep. 

The plants, as taken from the bed, are placed along the smooth, nearly perpendic- 
ular hank of the trench, placing them about throe to the inch, ami firmly pressing the 
roots to the wall of the trench at such point as will hold the tops of the plauts about 
even with the surface of the ground. After a short strip has been so placed, the 
trench should be filled up sufficiently to cover about, 15 inches of the stem of the plant 
— cover at least above the cotyledons. 

A V-shaped board covering is used to protect the plants from frost. 
“The plants can be safely held in a trench, as here shown, for a month 
or 6 weeks, and will become much more stocky without growing pro- 
portionately in height, and, what is more important, will come out with 
a very much enlarged root system.” At the season for setting the 
plants taken from the trenches are placed in open furrows about 5 
inches deep in the following manner: 

The droppers walk along the rows with a tra> iu one hand, and place the plants 
at regular distances, measuring by step. as Indore mentioned. 'To place the plant, it 
should he caught near the top in the right hand, and swung against the straight 
hank of the furrow with just sufficient force to cause the moist roots to adhere and 
hold it there. An expert dropper will place the plant at the right height for the 
coverer so that he need not touch it with his hands. The dropping should be done 
only as fast as covered, otherwise the plants will wilt and fall into the furrow. Tins 
occasions much inconvenience and is a serious injury to the plaut. Another impor- 
tant point is to open the furrows only as fast as needed, thus bringing the plants in 
contact with fresh soil. Covering the plants is a very important matter and only 
the best hands should he entrusted with this work. It is done with a hoe, by draw- 
ing mellow soil up about the plant sufficient to cover the roots, and 4 to 6 inches up 
the stem, and finning the soil with foot or hoe. In this manner we have planted 
10,000 plants in a dry, hot day without losing enough to estimate. 

Brief descriptive notes are given for a number of varieties grown at 
the station. 
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The following mi mm ary is taken from the bulletin : 

(1) Transplanting plants at least onco is strongly recommended. By this opera- 
tion they are given a stronger root growth, and productiveness and earliness are 
enhanced. 

(2) Planting in the field can he much facilitated hy opening furrows at the proper 
distance apart for the rows, placing the plants against the straight side of the fur- 
row ami covering with a hoe. 

(3) Of the so-called u earliest Early Jersey is considered to he the best variety. 

(4) Of the upright, or 11 tree,” varieties, Dwarf Champion is the only one yet tested 
here which has any particular value. This variety can be grown closely, 3 to 4 feet, 
and is ail excellent sort for the kitchen garden ; it also has some promise as a market 
w»rt. 

(f>) Of the large-fruited Ted sorts, Ignotnm is specially recommended, and Haines's 
No. 64 is about equally good. 

(6) Of the large yellow sorts, Golden Queen and Golden Sunrise are the host; we 
prefer Sunrise. 

(7) Among the recent introductions Prelude and Matchless appear to ns to he most 
promising. The first is a weak grower, hut decidedly early. Matchless promises 
well for general crop. 

Chemical examination of tomatoes, W. Bowman, Pit. 1). (pp. 
1 tl— IS). — The percentages of free acids (calculated as citric acid), glucose, 
and total solids soluble in water are tabulated for samples of the fruit 
of 11 varieties. The highest and lowest percentages were as follows : 
free acids 0.112 and 0.40, glucose 2.71 and 1.50, total solids soluble 
in water 5.21 and 2.04. The methods of determination are briefly 
described. 

Wisconsin Station, Bulletin No. 26, January, 1891 (pp. 32). 

Bug ae-beet cultitue in Wisconsin, W. A. Henry, B. Agr., 
and P. W. \V oll, M. S. — This gives an account of the investigations 
of the sugar-beet iu Wisconsin in 1890 under the general direction of 
the U. S. Department of Agriculture. The practicability of producing 
sugar from beets in Wisconsin, the cost of a beet-sugar factory, the 
costof growing a crop of beets, and the place which this industry should 
occupy iu the agriculture of the State are discussed by Director Henry. 
The experiments in growing sugar-beets in Wisconsin in 1890 are 
described by Mr. Woll, and tabulated data are given for the yields of 
beets and sugar, weather, soil, area planted, dates of planting and har- 
vesting, distance apart of beets in the row, hours spent iu cultivating 
the crop, average weight of beets, per cent of sugar, etc. The follow- 
ing summary is taken from the bulletin : 

Experiments in the culture of sugar-beets were conducted in onr State during the 
season of 1890 at this experiment station, at five substations (one iu each of the 
following comities, viz., Walworth, Hock, Wuukosha, Marquette, St. Croix), and by 
seventy farmers in different parts of the State. 

(1) The six varieties of sugar-beets grown at this station contained from 14.81 to 
16.76 per cent of sugar in the juice ; the co-efticient of purity ranged from 82,2 to 86.3. 
About half an acre of each vaiiety was grown, and the yield of washed beets varied 
with the different varieties from 16 to 26 tons per acre. The estimated yield of sugar 
varied from 2 to 34 tons per acre ; iu a well -managed factory about 80 per cent of this 
quantity would he recovered as pure granulated sugar. 
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(2) A careful account of the work done in planting and cultivating the plats of 
sugar-beets grown showed that it cost from H4 cents to $1.38 to grow a ton of beets. 
This does not include the cost of harvesting and delivery, which may be considered 
as about equal to that of growing the crop. 

(3) The beet culture at five substations gave beets whose sugar content ranged 
from 12.81 to 17.14 per cent of sugar in the juice, while the beets would have yielded 
from 4 tons at the St. Croix County station, where wot, cold weather in June caused 
the beets to rot and greatly reduced the yield, to nearly 39 tons per acre. The latter 
heavy yield was estimated from the pints grown at the Waukesha County station. 

(4) Seventy farmers in twenty-nine counties of the State sent samples of sugar- 
beets grown by them to this station for analysis. The results of the analyses showed 
a very wide range, according to the kind of seed used, the manner of growing, skill 
of the grower, etc. The lowest of all analyses showed G.48 per cent aud the highest 
18.79 per cent of sugar in the juice. The latter result was obtained from beets grown 
near Now Holstein, Calumet. County, from which locality also other samples were 
obtained containing a very high percentage of sugar, indicating that this section may 
prove particularly well adapted to sugar-beet culture. Of other sections that seem 
well suited to this crop may bo mentioned the counties of Kewaunee, Washington, 
Rock, Jefferson, Waukesha, Milwaukee, iu short, the whole eastern and southeastern 
portion of our Slate. Upon further trial we hope to report the western portion of 
the State also adapted to this plant; there seems no cause in soil or climate to pre- 
vent good boots being produced there. 

(f>) I loot associations should he formed and each member should pledge himself to 
grow from 2 to 3 acres of beets in order to test the capacity and adaptability of the 
soil in different localities. Common sugar-beet seed may lie used for most of the 
planting [for experiments in the cultivation of beets and for a crop for feeding to 
stock]. I 'arts of a few rows should he front genuine imported sugar-beet seed [in 
order to obtain beets which may be analyzed for their sugar content). 

(<i) Tin; results of our sugar-beet investigations for the year past are very satis- 
factory ami encourage the belief that Wisconsin is woll adapted to sugar-beet cul- 
ture . Our people are urged 1o continue tlieir interest iu the matter, to move forward 
with caution, and in no case to enter upon the construction of beet- sugar factories 
until there is positive assurance that the fanners will grow till flicient beets to keep 
the factory running for the "whole working season, aud that the soil of the particular 
locality is adapted to the crop. 



ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 

AGRICULTURE. 


DIVISION OF ENTOMOLOGY. 

Insect Life, Vol. III t No. 6 , March, 1891 (pp. 251-301, illus- 
trated).— This contains the proceedings of the section on entomology of 
the Association of American Agricultural Colleges and Experiment Sta- 
tions at Champaign, Illinois, in November, 1890. A list of the papers 
presented to the section is given in Experiment Station Record, Vol. 
II, p. 208. 0. M. Weed, I). So., publishes in this number a fifth contri- 
bution to the knowledge of certain little-known Aphidida}, including the 
sycamore laelinus (Lachnm plalanicola, Riley), box-elder chaitophorus 
(Chaitophorus negundiniSi Thomas), cabbage aphis (Aphis brassiew , L.), 
willow grove mclanoxanthus (Mrlanoxanthus salicti , Harr.), bicolored 
melanoxanthus (Mrlanoxanthus bicolor, Oestlund), and flocculent raelan- 
oxantluis (Melanoxanthus flocculosus, n. sp.). For accounts of previous 
contributions in this series see Experiment Station Record, Vol. I, p. 
291, and Vol. II, p. 253. 

DIVISION OF STATISTICS. 

Report No. 83 (new series), April, 1891 (pp. 105-158).— This 
includes articles on the condition of winter grain, and of farm animals; 
the permanency of agricultural production ; rural co-operative banks in 
Russia ; European crop report for April, 1891 ; and transportation rates. 

The consolidated returns of our county correspondents relative to tlie present con- 
dition of winter wheat over the whole breadth make the general average 96.9, an 
April figure which has been exceeded but once in 10 years and hut thro*' times during 
the history of crop reporting by this Department. The averages by States are 
remarkable for their uniformity, showing that the favorable conditions for seeding, 
germination, and winter growth have l>een present throughout the whole area. * 
* # The general average for rye is 95.4. 

Losses of farm animals .-- The present returns show about an average condition of 
farm animals as regards healthfuhiess, though it is below the standard in some dis- 
tricts of partial crop failure. The losses from disease and exposure are estimated, 
the percentage from each class being reported as, horses 1.7, cattle 3, sheep 4, 
and swine 8.4. Horses being the most valuable of farm stock, receive most care 
and attention, and the annual losses are small and vary but little. Mortality among 
cattle depends largely upon the severity of the season, the heavy losses occurring 
in the ranch and range regions, where provision for fteed and shelter is always 
inadequate* Last year the loss was heavy, the mildness of the weather in the East 
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inducing unnecessary exposure* while the rigorous weather of the mountain region 
was very fatal. The present returns are light, except in the districts of crop failure. 
Sheep show smaller loss than usual, the present position of the industry warranting 
more care and attention than this class of farm stock have received during late years. 
No unusual disease is reported among swine, hut losses engendered by neglect and 
lack of sufficient feed iu t raus- Mississippi States have swelled the Aggregate for the 
country. 

Agricultural production,— Farm labor is not sufficiently effective; its distribution 
could he more harmonious and profitable. Trices of cereals have sometimes been 
reduced by oversupply. Cotton, with a product, of 23,000,000 hales in 3 years, a 
quantity greater than the product ion of (5 years prior to 1800, begins to decline in 
price. At the same time there is a failure to produce the sugar required, though 
there is cane land sufficient for an ample supply and beet sugar lands ad libitum* 
without mentioning the possibilities of sorghum. There might be tens of millions 
of dollars annually coined from various fibers, large extension of fruit growing, and 
introduction of many economic plants to bo made the basis of new industries. 

It is not true that the w heat of the world is declining. It is not difficult to prove 
the existence of 2,300,000,000 bushels as an average, and there is no prospect of 
decrease. Annual fluctuations, from climatic causes, will produce variation in price, 
which the distribut ion of harvests of different climates through the year and increase 
of international transportation facilities will help to equalize. The United States 
will continue to produce a surplus for export until the wheat culture of the plains 
shall have given place to more varied and profitable culture, and increasing numbers 
of lion-agricultural population shall require for bread the entire crop. 

It is proper to say that the tendency is towards a better distribution of crops and 
to higher prices aiul greater profits. 



ABSTRACTS OF REPORTS OF CANARIAN INVESTIGATIONS. 


Central Experimental Farm of Canada, Special Bulletin (pp. 49). 

Tiie establishment op cheese factories and creameries, 
J. \V. Robertson (illustrated). — A brief statement of the ways in 
which cheese factories ami creameries may be carried on by individuals 
or by companies ; the text of a law of the Province of Ontario, approved 
March 23, 1888, to provide lor the incorporation of cheese and butter- 
lnnnufacturing associations; forms of by-laws, rules, and regulations for 
joint-stock companies for tin* manufacture of butter or cheese, and for 
creameries on the cream-gathering plan and on the centrifugal separator 
plan ; directions for the location and construction of buildings, with 
plans; lists of apparatus and utensils; notes regarding the duties of 
cheese makers, milk drawers, butter makers, and cream collectors; 
general suggestions regarding the management of the creamery busi- 
ness; and a table “showing the number of inches (in depth) of whey to 
be allowed in milk cans of different sizes, for quantities of milk from 30 
to 300 pouuds.” 

Ontario Agricultural College Station, Bulletin No. 58, February 2, 1891 

(pp. 10). 

Experiments with spring grain.— Notes and tabulated data are 
given for 10 varieties of barley, 7 of spring wheat, 5 of peas, and 10 of 
oats, as well as the average yields of barley and oats from seed grown 
in Ontario and in several countries of Europe, ami of two-rowed barley 
and six-rowed varieties of barley. Herison Bearded wheat, Qoanette 
Black, fioudan Black, Ohenailles, Black Etampes (French varieties), 
and Oderbrucher (Gorman variety) oats are especially commended. 

Judging from the experience of tlio past 2 years the English barleys give, on the 
whole, the best results, but some fine growing and yielding varieties come from Ger- 
many and France. With reference to oats, the French varieties should he placed first, 
all things considered, although some kinds from Germany do nearly as well. 

The average yields obtained from tlie two-rowed and six-rowod varieties of barley 
are not far different, nor Is there much difference in the average weights of the two 
classes. 

The average returns from the foreign varieties are in a majority of instances supe- 
rior to those of the old standard varieties. 
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Ontario Agricultural College Station, Bulletin JTo. 59, March 14, 1891 (pp. 8). 

Green fodder for swine, T. Shaw.— This is an account of an 
experiment made “ (1 ) to ascertain whether green fodder used as a food 
adjunct in summer along with a suitable grain ration, effected a saving’ 
in the cost of producing pork, and if so, to what extent ; (2) whether a 
large or a small quantity of the green food used in this way furnished 
the cheapest ration ; and (3) to test the correctness of the theory that 
some bulky food mixed with a grain ration in feeding swine, secures a 
more thorough digestion of the grain.” 

Nine pigs, from 6 to 1) months old at the beginning of the experiment, 
were divided into three lots of 3 pigs (two barrows and one sow) each, 
and after a preparatory period of 1 week were fed from June 7 to 
October 8, 1890, as follows : Lot 1 received all they would eat of a grain 
mixture consisting of 2 parts by weight of ground peas and 1 part 
each of ground barley, ground oats, and wheat middlings; lot 2 
received about three fourths as much of the grain mixture as lot 1, and a 
quantity of cut green fodder, “consisting of clover, oats and vetch, 
corn aud millet, as these came in season and lot 3 received about one 
third as much of the grain mixture as lot 1, and about twice as much 
green fodder as lot 2. 

“The aim was to make, the quantities of grain used in these two 
instances exactly two thirds and one third, respectively, of tile amount 
fed to the pigs in lot 1 f but slight variations occurred. 

The food consumed, increase in live weight, cost of food, and financial 
gain or loss per cent are given for each lot. The average gain in live 
weight and cost of food for each lot are as follows: 



.A\«iaife 
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Lot 1 - 
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13.4 

j 

$5.07 ! 
4.03 i 
2.18 

Cent*. 
a o 

Lot 2 

5 4 

I^»t 3 

11* 07 




' The cost of food is based on pens at 55 cents per bushel, barley at 
50 cents, oats at 35 cents (+8 cents per 1 00 pounds for grinding), wheat 
middlings at $15 per ton, and green fodder at $2 per ton. No allow- 
ance was made for the value of the rnauure except as an offset to the 
cost of the labor. 

At the close of the experiment the animals in loti were fat aud those 
in lot 2 prime, while those in lot 3 were not improved in condition. 

After the above experiment the pigs were all fed for 40 days on a 
ration similar to that received by lot 1, to observe any after effects of 
the feeding of green fodder. 

In addition to the observations already stated the following conclu- 
sions are given by the author : 
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A ration of which the major portion consists of green food, as iu the case of 
that fed to the pigs iu group 3, will fail to bring them into a marketable condition. 
Of the rations given to the pigs tu the three lots m this experiment the grain 
ration fed to those in lot 1 has proved in every way the most satisfactory ; hence, if 
feeding a bulky fodder along with grain to pigs is any aid to digestion, it must be 
given in a less proportion than that used in feeding the pigs in lot 2 iu this experi- 
ment. 

Ontario Agricultural College Station, Bulletin No. 60, March 25, 1891 (pp. 7). 

Growth and uses op rape, T. Shaw.— Brief directions are given 
for the seeding and cultivation of rape ( liramca camjmtris) and for 
its use as a feeding stuff for sheep ; also brief notes on experiments at 
the station in which rape was used as food for sheep. 



ABSTRACTS OF REPORTS ON EUROPEAN INVESTIGATIONS. 


The nutritive values of different albuminoid bodies, S. Gabriel (Jotirn. /. 
Landic 37, p/>. 175-11)7). — The question whether a difference in the com- 
position of albuminoid bodies is accompanied by a difference in nutri- 
tive value is one of importance and one upon which a variety of views 
have been expressed. Liebig considered the nitrogen as the measure of 
the food value of albuminoids, their nutritive value increasing with the 
increase of the proportion of nitrogen. Kitt hausen,* on the contrary, 
measured their value for food by the content of carbon. 

The number of experiments on this question- is quite limited. Those 
of Panuin t and Heiberg on the one hand, and of lluubnor f and Hoff- 
ineister § on the other, are contradictory and lead to no very conclusive 
results. 

Feeding experiments by U. Weiske,|| with two sheep, in which the 
effect) of nitrogen from vegetable sources (hay and ground oats) was coni' 
pared in separate periods with that from an animal source (dried ground 
fish), led to the conclusion that the nitrogenous substances of ground 
lish were capable of replacing like quantities of albuminoid materials 
from vegetable sources. 

Likewise, experiments by E. v. Wolff, in which two lots of pigs were 
fed exactly alike, except that one lot received albuminoids from a vege- 
table source (peas) and the other a like quantity from an animal source 
{ground meat), indicated like food values for the albuminoids from the 
two sources, the gains being the same in the two lots. Owing to certain 
disturbing influences the results of this trial are not considered as alto- 
gether conclusive. The results of experiments by Kufcgera ** on himself 
indicated the same values for albuminoids from animal as from vege- 
table sources, although this experiment is not considered as entirely 
reliable, the data being somewhat deficient. Fotthaft ft concluded from 

* Die EiwtMBHkorpor Her Getreidoarten, lliilseufrUobtc, u. Oclsamcn; Bonn, Id? 2. 

i Vireliow-Hirsch, Jabrcsboricht, 1807. 

JCesmidkcitspflege, a. AuJl., p. 401. 

$ Laudw. VersuchH-Stationeii, 1874, p. 62. 

|| Journ. f. Laudw., 24, p. 265. 

If Laudw. Jahrl>., 8 (1870), Sup. 1, p. 223. 

** Zeitsch. f. Biologic, 24 (1S8H), p. 351. 

ft Beit rage zur Keimtiiisa d. Eiweissumsatzcs im tliieriseben Organism us; Diss., 
Minister, 1887. 
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experiments on dogs that the albuminoid substances of meat, casein, 
lentils, and gluten possessed nearly the same values for food, while the 
albuminoids of lupine were considerably inferior. Gabriel takes excep- 
tion to the results of ibis last experiment, particularly to those relating 
to the albuminoids of lupine. 

The following experiments on the nutritive value of certain albumi- 
noids were made by Gabriel, at the suggestion of II. Weiske. The 
original plau was to feed a mixture of albuminoid materials and starch 
to geese, but as the geese were nearly dead at the end of two weeks a 
sheep was used for the trial instead. The experiment was divided into 
eight periods, from 7 to 13 days each, in all of which the food was the 
same (500 grams of barley straw, containing 3.U5 grains of nitrogen, and 
8 grains of salt per day), except the albuminoid materials, which were 
changed each period. Egg albumin, casein, conglutin (from lupine), 
rye meal, pea meal, ground meat, and gelatin were each fed with the 
barley straw for one period, and in <pi antities furnishing 9 grams of 
nitrogen per day. Iu the eighth period the nitrogenous food was 
replaced by a like amount of starch. The main results, as indicated by 
the balance of the nitrogen consumed and excreted, are expressed in the 
following table : 

Xih'ogen balance. 
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a Including undigested food end metabolic products. din Htraw. 

b In etraw and supplementary food. e Excreted in Iitccm in excess ot amount 

c No albuminoid added to the Htraw. in food. 


The amount of nitrogen stored with the three albuminoid prep- 
arations, egg albumin, casein, and conglutin, varied somewhat and was 
in the order named. The results with the albuminoid bodies contained 
in the diifereut feeding stuffs differed much more widely. The smallest 
amount of nitrogen laid on was with the rye; that with ground meat 
was the largest; and that with peas was about midway between the 
two. In general the amount of nitrogen stored in the body was 
inversely proportional to the amount digested. 

During the 12 days when gelatin was fed no change was observed in 
the animal. Experiments by Voit* have shown that gelatinous sub* 
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stances can not entirely fill the place of the albuminoids, but like fat 
and carbohydrates, act as albuminoid eonservers, so that an animal 
may be kept on a food deficient in albumin when gelatinous substances 
are added to it. In an experiment by Weiske, Sehrodt, and v. Dan- 
gel* on two sheep, the addition of 53 grams of gelatinous substances to 
a ration consisting of 500 grams hay, 200 grams starch, and 50 grains 
sugar, increased the amount of nitrogen stored in the body in No. 1 
from 0.279 gram daily to 1.98 grams, and in No. 2 from 0.27 to 0.08 
gram; while the addition of an equivalent amount of peas in place 
of the gelatinous substances increased the nitrogen stored in the body 
with No. 1 to 1.608, and with No. 2 to 2.427 grams of nitrogen per day. 

The results for period 7 of the present experiment showed how 
extensive the action of gelatin in economizing the albuminoids may be, 
for with its aid the ration of barley straw, containing only 3.25 grams 
of nitrogen, was sufficient to maintain an animal weighing over 100 
pounds, and even enable it to lay on a small amount of nitrogen (1.55 
grams per day). Since gelatin is not assimilable this 1.55 grams of 
nilrogen must have come entirely from the straw ; and since this amount 
is 48 per cent of the total nitrogen in the daily ration of straw (3.25 
grams) the indications are that the gelatin prevented the destruction 
of the digestible albuminoids of the straw quite completely, causing 
them instead to be stored in the body. 

The object of the last period’s feeding (straw and starch) was to fur- 
nish a basis for comparing the effects of the albuminoid materials. J5y 
feeding a nitrogen-free substance (starch) in place of the materials con- 
taining protein, a factor for the effect of the straw was obtained, which, 
deducted from the results of each previous period, indicated more 
closely the effect due to the supplementary food. The animal refused 
the food after 2 days and the feeding was continued with another sheep. 
As the nitrogen voided in the imees was exactly the same, and that 
in the urine nearly the same as in the case of the first sheep, the results 
were considered as reliable for comparisons. The fmces in this period, 
contrary to those of all the other periods, were strongly acid, and gave 
a strong reaction for starch. This agrees with the results of Haubner 
and others, which have shown that while large quantities of starch 
were thoroughly digested when led in a ration with protein substances, 
they were not completely digested when the protein was diminished 
beyond a certain limit. 

The results of this experiment do not support the view that either the 
nitrogen content (Liebig’s theory) or the carbon content (Bitthausen’s 
theory) of albuminoid materials cau be considered as indicative of their 
nutritive value, nor do they indicate any apparent relation between 
the chemical composition of these bodies and their value for food* 
Taking the observed results in this trial as the measure of the values 
for increasing the store of nitrogen in the body, congiutin, which differs 
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moat in composition from the other protein substances tested, very 
nearly approached the albumin and casein in value. The low value of 
the albuminoids of the rye compared with those of the other feeding 
stuffs is noticeable* Ground meat was by far the most favorable to the 
laying on of flesh. While in Wolff" 's experiments with pigs, referred to 
’above, no difference in nutritive value was noticeable between the 
tolbuminoids of peas and of grouud meat, in this experiment there was 
to vory noticeable difference in favor of the grouud meat.* 

The table of results shows that the three animal albuminoid sub- 
stances (ground meat, albumin, and casein) in general gave a higher 
nutritive effect than the three from vegetable sources (rye, peas, and 
conglutiu), though the coiiglutin very nearly approached the casein iu 
value. The author considers that other experiments are necessary 
before a general rule regarding this poiut can be laid down. 

[A difficulty with experiments of this class, and one which for aught 
we know may be serious, is that the effects of the bodily condition of 
the animal on the storiug of proteiu and fat in the body, and of the 
nutrients of the concentrated foods of the several periods other than 
protein are not determined, and can not be without the respiration 
apparatus. A more nearly complete balance of income and outgo of ma- 
terial is necessary for estimating the effects of the several albuminoids. 
Furthermore, to make the generalizations entirely reliable, experiments 
with several animals are needed in order to eliminate the effects of 
individuality.— W. O. A.] 

Bo the organic acids contained in feeding stuffs possess an action similar 
to the carbohydrates in conserving the albuminoids ? H. Weiske and £. 
Flechsig, reported by H. Weiske ( Journ.f I Landto 37 ,pp. 11)9-1534). — The 
nitrogen free extract of feeding stuffs is made up of numerous sub- 
stances, among them starch, sugar, gums, mucilages, pectin substances, 
lignin, and organic acids. Of these the first five are considered by the 
author to be of practically the same physiological value, so far as they 
are digestible. Lignin, on the contrary, being almost wholly indiges- 
tible, is believed to possess no value as food. Organic muds occur in 
most feeding stuffs in small quantities ouly, and combined with bases, 
though in some materials, as for instance silage, brewers’ grains, etc., 
they are often preseut in considerable quantities and in part uncombined. 
Acetic and lactic acids are of especial importance in this connection, as 
under certain conditions these two acids are consumed by animals in 
considerable quantities. Our knowledge regarding the value of these 
acids for food is very deficient. We know from the investigations of 
Wfibler, Lehmann, and others that organic salts which are used iu the 
animal organism are changed there into carbonates and are excreted 
as such In the urine, imparting to it an alkAline reaction. Under 
normal conditions, then, the greater part of these acids consumed is 

* See, however, discussion between Gabriel and Pfeiffer, Jour. f. Landw. 38, pp. 
463 and 409. 
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oxidized (burned) in the body, aud this leads the author to suggest 
that they may possess certain fuel values, by their combustion pre- 
venting other materials from consumption. 

It is known that starch and all digestible carbohydrates possess a 
high value as food, and that so far as they are not changed into fat 
within the organism and as such stored in the body, they are burned 
to carbonic acid and water, thus decreasing the destruction of the 
albuminoids and diminishing the loss of fat from the body. 

To determine whether the acetic aud lactic acids occurring in certain 
foods exert an action similar to that of carbohydrates in' conserving 
the albuminoids the following experiments were made : A rabbit was 
placed iu a small zinc stall, with arrangements for collecting the solid 
and liquid excreta. The food consisted iu the iirsfc period of 15 grams 
grouud meat (containing 1.91 grains nitrogen and 1.8 grams fat), 30 
grams starch, 10 grams sugar, 5 grams nutshells, 0.5 gram ash of 
hay, and 0.2 gram salt per day, with water ad libitum . The nutritive 
ratio of this ration was 1:3.7. The ingredients were mixed with hot 
water to a homogeneous plastic mass, kneaded, dried, aud the mass 
broken into pieces the size of a pea, for feeding. By this means it was 
possible to feed the whole ration without waste. 

For 10 days, following a preparatory period of 8 days, the urine was 
carefully collected and the nitrogen in the same determined. The live 
weight remained quite constant at 2,390 grams. The average excre- 
tion of nitrogen in the urine was 1.4G grams per day. In the second 
period, immediately following the first, 10 grams of starch were replaced 
by 10 grams of acetic acid in form of calcium acetate for 1 day and of 
sodium acetate for 2 days ; but this food being refused by the animal, 
18 grams of calcium lactate (=10 grams lactic acid) were substituted 
for 4 days. At the end of this time it was apparent that the acid could 
not be successfully fed for any length of time, and the food was 
changed. The live weight had fallen to 2,132 grams. The nitrogen 
in the urine averaged per day for the first 3 days 1.96 grams, and for 
the last 3, 1.87 grams, or 1.92 grams for the period. The excretion of 
nitrogen had, then, increased about 30 per cent over that of the first 
period, although the food was not all eaten and therefore considerably 
less nitrogen was consumed. The urine had a strong alkaline reaction 
aud was rich iu carbonates. Neither acetic nor lactic acid could be 
detected at any time, aud it is believed they were completely burned 
to carbonic acid. The author concludes that the addition to the food 
of 4.3 grams of acetic or lactic acid per 1,000 grams live weight did 
not conserve the albuminoids of the body, but on the contrary probably 
increased the albuminoid metabolism; 

The food in the third period was the same as in the second, and in 
the fourth only differed by a reduction of the starch from 30 to 20 
grams per day. The feeding of the latter ration was accompanied by 
a falling off of 65 grams in live weight iu 4 days, and an increase of the 
excretion of nitrogen in the urine to 1.71 grams per day (period t f 1M 
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grama nitrogen per day; period 2, 1.92 grams). The fact that the 
amount of nitrogen in the urine was not as large in period 4 as in period 
2 (when acid was added to the food), indicates, in the opinion of the 
author, that the increased breaking down of albuminoids of the body 
and excretion of the nitrogen during period 2 was not due exclusively 
to the redt^ption of the starch from 30 to 20 grams, but iu part to the 
addition of the acetic and lactic acid. 

A second trial was made with a rabbit weighing 3,500 grams. In the 
firsi period 25 grams pea-nut cake (previously treated with ether and 
with malt to remove part of the fat aud carbohydrates), 43 grams starch, 
12 grams sugar, 5 grams nutshells, 0.5 gram hay ash, and 0.2 gram of salt 
were fed per day. The ration contained 2.G5 grams of nitrogen from 
vegetable source. The excretion of nitrogen in the urine averaged dur- 
ing 12 days 2.50 grams per day. In the second period, 9 grams calcium 
lactate (5 grains lactic acid) were added to the ration without reduciug 
the starch. This was eaten readily after a few days. The live weight 
remained nearly constant during this period. The average daily excre- 
tion of nitrogen during the 6 days was 2.52 grains. The addition of 2.2 
grams of lactic acid per 1,000 grams live weight had, therefore, caused 
no increase iu the nitrogen metabolism of the body, neither had it 
apparently prevented this aud so conserved the albuminoids. The author 
concludes from the results with rabbits that the addition of large quan- 
tities of lactic or acetic acid (4.3 grams per 1,000 grains live weight) in 
the form of salts, to a narrow ratiou (1:3.7) caused an increase of the 
nitrogen metabolism of the body instead of conserving the albuminoids 
as the carbohydrates do ; while the addition of smaller quantities of 
lactic acid (2.2 grams per 1,000 grams live weight) tended rather to 
decrease thau to increase the albuminoid metabolism. 

A trial was then made with a sheep weighiug 42.5 kg., which received 
during the first period 450 grams hay, 75 grams starch, 30 grams cane 
sugar, 200 grams pea nut cake, aud 8 grams salt, daily. In the second 
period there were added to the ration 60 grains of lactic acid in the form 
of calcium lactate, which was readily eaten, and this ration was fed for 
10 days. The results for the two periods follow : 


Averages per day* 


Period. 


Untie. 

Nitrogen. 

drank, j 

Total ; 
amount. 

Nitrogen 

in. 

Digested. 

Stored in 
the body. 

Filrat 

Oram «, 
1,609 
2,091 

Gram*. 

1, 170.1 
1,491.3 

Oram*. 

17.56 

15.60 

Grams. 

18.06 

17.83 

Gram*. 

9.50 

2.23 

Second (add added) 



Somewhat smaller quantities of protein, fat, and erode fiber were 
digested in the second than iu the first period, and the increased amount 
pf nitrogen-free extract digested was not eqnal.to the amount of lactic 
gti4d added. The addition of 00 grams of lactic acid to the food (1.1 
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grams lactic acid per kilogram live weight) was accompanied by an 
increased storage of albuminoid materials in the body, assumed by the 
author to be due to its decreasing the nitrogen metabolism of the body* 

Increasing the lactic acid to 120 and 180 grams per day did not 
increase the amount of nitrogen stored in the body. 

To study the action of acetic acid the same sheep was fed the same 
basal ration as before, to which 60 grams of acetic acid in the form of 
sodium acetate were added daily. After this the feeding was continued 
with the basal ration. The average daily excretion of nitrogen in the 
urine was 16.54 grams previous to the feeding of acetic acid, 17.04 grams 
during the acid feeding, and 16.50 grams after. 

The effects of the addition of like quantities of lactic acid in the 
form of calcium lactate, aud acetic acid in the form of sodium acetate 
to the same normal ration were very different. While the former (lac- 
tic acid) diminished the nitrogen metabolism and increased the storage 
of nitrogen, the latter was diuretic in its action aud increased the nitro- 
gen metabolism of the body. 

The determination of free fatty acids in feeding stuffs, O. Loges and C. 
Claessen (Landw. Vermohs- titationcn, 38, p. 314-316). — This is a com- 
parison of four methods of determining the free fatty acids in feeding 
stuffs, on 12 samples of rice meal, cotton seed meal, wheat bran, rye bran, 
and pea-nut, rape, linseed, sesame, cocoa, palm nut, hemp^and sunflower 
cakes. 

The methods of treatment were as follows : 

(1) Sample dried for 3 hours, extracted with ether, the ether extract, dried at 100° C. 
for 2 hours, the residue dissolved in 25 c. c. ether, 25 c. c. alcohol added, and the solu- 
tion titrated with tenth-normal soda solution. 

(2) Sample dried for 3 hours, extracted with ether, 25 e. c. of alcohol added to the 
ether extract, without previous drying, and the solution titrated with soda solution 
as above. 

(3) Sample extracted without previous drying, aud the ether extract treated as in 2. 

(4) Sample digested with ether at ordinary temperature (10 grams substance and 
100 c. c. ether) for 3 hoars with frequent shaking, and an aliquot part of the filtrate 
treated as in 2. 

Alcoholic soda solution ami phenolphthalein were used for all the 
titrations, and the results were calculated for oleic acid. 

The tables of results show : (a) Method No. 1 in almost all cases 
gave too low results ; in extreme cases it indicated ouly about one half 
of the acid really present, (ft) lu some materials the loyr results seemed 
to he due to the volatilization of part of the acids by drying the sab* 
stance previous to extraction with ether (indicated by comparison of 
results by 2 and 3). In other materials no loss seemed to be traceable to 
this cause, but loss seemed to come from the volatilization of the acids 
in dryiug the ether extract (indicated by comparing results "by methods 
1 and 2). This variation in the behavior of different materials, is 
believed to be due to differences in their cellular constitution, onp sub- 
stance allowing the acids to escape from its cells in drying much mors 
readily than another, (e) The results by methods 3 and 4 agreed quite 
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closely in most cases. The results where the substance was not dried 
before extraction (method 3) were in general somewhat higher than 
those where it was previously dried (method 2) ; iu one case this differ- 
ence amounted to nearly 3 per cent of oleic acid. 

The experiments indicate, in general, that the estimation of free fatty 
acids in the dried ether extract from materials previously dried does not 
give a reliable indication of the character of the fat. The absolute cou- 
tentof free fatty acids can only be determined according to methods 3 or 4. 
A combination of these methods and method 1 may be of value as imli- 
eating (by the difference between the results of 1 and 3 or 4) the content of 
volatile fatty acids, which largely influence the smell, taste, and general 
effect of the food upou the animal. Since they are largely products 
of decomposition by fungous or bacterial growth, their determination 
furnishes a means for judging of the degree to which a feeding stuff 
has spoiled. The so* found volatile acids calculated to oleic acid should 
be recalculated for some volatile fatty acid of lower molecular weight, 
as, for instance, butyric acid. Otherwise in some cases a larger amount 
of fatty acids might be found than of total ether extract, as was the 
case in an analysis of pea nut meal cited by the authors. 

Xylose, or wood sugar (handle. Ventnchs- Stationcn, 38, p. 322). — In the 
section for agricultural chemistry and experimentation at the meeting 
of German naturalists, September, 1890, Professor B. Tollens described 
the preparation, properties, and reactions of xylose, and its occurrence 
in wood and numerous feeding stuffs. He urged the desirability of 
taking the xylose into account in the examination of feeding stuffs, and 
of determining its nutritive value. 

Dr. F. Lehmann (Gottingen Experiment Station) stated that he 
planned to make experiments to determine the digestibility of the 
gums, the wood gum (giving xylose by inversion) among others. Large 
quantities of substances giving the furfurol reaction, a characteristic of 
xylose, arabinose, and substances yielding these sugars, were recog- 
nized in dried excrement, indicating that these substances pass through 
the animal without being digested. Experiments in feeding pea-nut 
cake and woody substance previously treated with sodium hydrate 
solution (which extracts the wood gum, yielding xylose by inversion 
with acid) showed that the crude cellulose was rendered much more 
digestible by the removal of this wood gum. 

The gravimetric determination of pentagluooses in vegetable materials, 
B. Tollens and G. de Chalmot (Ber* d. d. chem . Ge&ell . , 24, p. 694). — 
This is a modification of the method recently described by Tollens and 
Gttnther.* The material to be examined is distilled in a bath of Rose’s 
metal with HOI of 1.06 specific gravity, allowing acid of the same 
strength to replace that distilled over. The furfurol in the distillate is 
determined not by titration, but by precipitation with phenyl-bydraziu 
acetate. The distillate is neutralized with sodium carbonate, slightly 


Bor. d. d. chem. Geseil, 23, p. 1751. 



acidulated with acetic acid, and acetate of pbenyl-hydrazin added. 
The piecipitated furfurol ii ytlrnzon is collected in a Soxhlet asbestos 
filtering tube and dried at 50 to 60° 0. in a partial vacuum, rarefied air* 
freed from moisture, being drawn over the precipitate by means ef a 
suction pump. The weighed furfurol-hydrazon is calculated to furfurol, 
using the factor 0.510 and making a constant correction of 0.0252 gram 
for the furfurol remaining unprecipitated in the solution. In a large 
number of determinations the average yield of furfurol from arabinose 
has been 48.72 per cent, and from xylose 56.25 per cent. In calcula- 
ting to pentaglucoses in general the furfurol is multiplied by 52.2. 

The difference between parallel determinations in the same material 
is said to be not over 0.0 per cent of furfurol. The authors believe the 
gravimetric method to be more accurate, safer, and no more difficult of 
execution than that by titratiou. 

Investigations by Tollens, hi Sclinlze and Steiger,* and Stone t have 
shown the occurrence of the pentaglucoses in vegetable materials to be 
widespread, and often in considerable quantities. 

The nature of the root tubercles of leguminous plants. — A review by 
H. W. Conn.— For a long time it lias been known that when certain 
plants of the family Legnminosm are grown under normal conditions 
there are formed on their roots small swelliugs known as root tubercles. 
Their origin and significance has not been understood, but within the 
last 3 years it has been quite definitely shown that they are intimately 
associated with the power possessed by these plants of accumulating 
nitrogen from the atmosphere. The great interest of this fact has led 
to a further study of the tubercles, and through the work of Beyerinck, 
Prnzmowski, Frank, Laurent, and others we have obtained many facts 
in regard to them. The object of the present paper is to review recent 
investigations in regard to their origiu and structnre. The discussion 
of their functions, especially in connection with the acquisition of atmos- 
pheric nitrogen, is reserved for a later issue. 

Earlier obnermlions . — At first the tubercles were supposed to be insect 
galls. This idea was soon abandoned, and tbey were then regarded as 
buds of incomplete plauts, or as rudimentary roots. In I860 Woronin | 
found in them numerous minute bodies which bore some resemblance 
to bacteria. They were sometimes rod-shaped, but often slightly forked 
into T or Y-shaped bodies. On accouut of this irregularity in shape 
the discoverer was unable to say whether they were true bacteria or 
not. He therefore called them bacteroids, and regarded them as the cause 
of the tubercles. In 1874 Erieksou § found that in the early stages of the 
development of the tubercle it was filled with long, branching threads 
resembling the mycelium of fungi, and to these hyphie be attributed the 

# Ber.d. d. eh cm. Gesel)., 23, p. 3110. 
t /M., 33, p. 3791. 

f M6m. Acad. imp. deg Sciences de 8fe.*P<$terabonrg, t. X, 1806, No. 0* 

§ Studier ofver Legnminosernae RotknGlar, Lund. 
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formation of the tubercles. In later stages of the growth of the 
tubercles he found bacterokls, but was unable to determine whether 
they bad any connection with the byphm or not. 

Meantime other experimenters had been led to quite different eon- 
elusions. Brunchorst,* Tschircb,t and Vau Tieghem and Doulliot f 
concluded that the tubercles were normal products of the plants and 
had no connection with any infection from without. The bypbse and 
bacteroids were always found, but were regarded as peculiar conditions 
assumed by the protoplasm of the root cells, rather than as distinct 
organisms. 

Results of later work . — New and more careful experiments within the 
past 3 years have furnished strong indications that the tubercles are 
not normal products, but are produced in the roots as a result of infec- 
tion from without. lielireigel § found, as the result of a long series of 
experiments, that wheu pea plants were grown in sterilized soils, as a 
rule no tubercles were formed ; but wheu the plants were watered with 
soil infusions, made by allowing water to act upon soil in which peas 
had been grown, the tubercles appeared in abundance. If the soil 
infusion was sterilized by boiling before it was put upon the plants no 
tubercles appeared. These experiments were t bought to prove that the 
tubercles were really caused by living organisms in the soil infusion, 
which were killed by heat. The tubercles could not, therefore, be 
regarded as normal products of the roots, but were certainly infections 
from the soil. Iu a series of researches, undertaken with the assistance 
of Wilfarth,!) these results were thoroughly confirmed. Hellriegel’s 
researches were, however, undertaken chieflyto determine the relation 
of the tubercles to the power of assimilating nitrogen, and did not, 
therefore, deal to any extent with the nature of the tubercles beyond 
proving them to be infections. 

The observations of Hellriegel were soon confirmed by Ward, who 
also insisted on the infectious nature of the tubercles a«d more care- 
fully studied their formation. He found that the liyphse described by 
Erickson appear early in the development of the tubercles, and after 
growiug for a while give rise, by budding, to the bacterokls. The plant 
thus concerned in the formation of the tnbercle he regarded as one of 
the low fungi whose parasitic habits had destroyed its power of pro- 
ducing spores. 

In 1838 Beyeriuck ** reaehed a different conclusion as to the nature 
of this organism. He extended the study from peas, on which most of 
the previous work had been done, to a large number of leguminous 

* VoriBuf. Mitt; Ber. d. bot. Gesell., 1683. 

t TM., 1867. 

t Bull, de to 8nc. bot. do France, 35 (1888). 

$ Tagebl. d. 59. Veraamtnl. dent. Naturf. a. Aerate in Berlin, 1885. 

| Beliagebeft su d. Zeito. d. Ver. f. d. Rttbenznoker-lndustrie d. d. R., 1888. 

f Phil Trane. Roy. Soo„ London, Voi. 178, 1887. 

*• Bot Ztg., Bd. 46, 1888. 



plants, and found that the formation of tubercles was very general in 
this family. He found further, that there were bacteria associated with 
all tubercles, and although the bacteria differed somewhat in the tuber- 
cles of different species of plants, still there were certain constant char- 
acteristics to be seen in them all. He therefore regarded the tubercles 
as the result of the action of bacteria and gave to the organism 
producing the tubercles the name of Bacillus radwimla . Beyerinck 
regarded the so-called baoteroids of Woronin as degenerate forms of the 
bacteria — involution forms, which appeared only after the bacteria had 
lost their vigor. In a later investigation, after isolating the bacteria 
and keeping them in pure cultures for many months, he was able to 
produce the tubercles at will by inoculating soils in which his plants 
were grown with the pure cultures of the organisms. 

In 1890 Prazmowski* published a detailed account of an extended 
series of researches which he had beeu carrying on for several years. 
He confirmed all of Hellriegel’s results, showing conclusively that if 
sufficient precautions were taken to sterilize the soil in which legumi- 
nous plants were grown, no tubercles were ever produced; but that 
they could be produced at will by the addition of soil infusion as above 
described. He further showed that the tubercles grow in plants devel- 
oping both in the light and in the dark, but are larger in plants 
growing in the light; that they only appear iu healthy plauts; that 
they are very few in plants growing in well-washed sand ; that if plants 
growing in sterilized soil be watered with brook or river water, tuber- 
cles occasionally develop, but never in abundance; ami that the infec- 
tion of the roots occurs early in the germination of the plant and can not 
take place in the older roots. All of these results indicated, of course, 
that the tubercles were produced by certain micro-organisms which are 
present in abundance in soils in which leguminous plants have grown, 
but are not very abundant elsewhere. 

Turniug to the study of the microscopic appearance, he found the 
hyphrc abundant in the young tubercles, and the baoteroids in the older 
ones, as previous observers had done. Guided by the work of Beyer- 
inck he found bacteria in abundance, and by causing them to grow 
under the microscope thought he could verify the connection between 
the bacteria and the baeteroids which had been described by Boyerinck. 
Prazmowski then isolated the bacterium and made a careful study of 
its characteristics. He prefers to call it Bacterium (instead of Bacillus) 
radicicola , since it always appears as a short rod and never in the 
f >rm of a slender thread. He found several varieties of the organism 
associated with different species of leguminous plants. In all of his 
artificial cultures the organism remained a typical bacterium, never 
assuming the bacteroid forms which appear in the tubercles. From this 
he concluded that the degeneration or involution forms appear only under 
the influence of the root cells of the host plant 

• Landw. Versucks-Stationeu, 37, p. 161, 
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According to the investigations of Prazmowski the development and 
growth of the tubercles are as follows : Bacterium radicicola lives nor- 
mally in the earth and collects in numbers on the outside of the roots 
of various legumes. Some of the organisms succeed in forcing their 
way into the tissues of tiie young roots, though they are not able to 
pierce the older roots. For awhile they may remain in the root as 
free bacteria, but the plant plasma seems to exert an injurious influence 
upon them, for very soon a thin membrane is formed arouud the bacteria 
masses, inclosing them like a pouch. Prazuiowski thinks that this 
membrane is a product of the bacteria themselves, formed for the pur- 
pose of protecting them from the injurious action of the plant tissue. 
The bacteria which do not succeed in getting into one of these poncbes 
soon cease to grow and degenerate into irregular forms like the bacte- 
raids which ap[tcar later in greater numbers. The bulk of the bacteria, 
however, become inclosed iu the membrane, after which they continue 
their growth with much vigor. The pouches begin to grow into thread- 
like masses, and these make their way among the cells of the root. 
The thread branches more or less as it lengthens and its rarions fila- 
ments grow through and between the cells, soon permeating the root 
with a fine, branching filament, which looks much like the mycelium of 
a mold. It was this bacteria pouch which was first seen by Ericksou, 
and which previous observers regarded as the hypba of some low 
fungus. Instead of being a mycelium growth of a mold the thread is 
nothing more than a large, branching colony of bacteria inclosed in a 
thin membrane. 

The growth of this colony of bacteria among the cells of the root 
stimulates these cells to an unusual growth. They multiply more rap- 
idly than usual, and thus soon produce a swelling on the root which is 
the beginning of the tubercle. While this rapid multiplication of root 
cells is going on, the bacteria pouch continues to grow, and swells out 
into rounded vesicles within the cells which lie at the center of the 
forming tubercle nutil most of them become filled with these expanded 
portions of the bacteria thread. Meantime the root cells of the plant 
have been rapidly growing, and form around the cells containing the 
bacteria several layers of smaller cells, which develop into a hard, 
corky coveriug forming a coat around the tubercle. This seems to be 
impervious to the bacteria thread, aud confines the bacteria within its 
limits. 

The bacteria colony now undergoes a change. Although Prazmow- 
ski has not beeu able to follow the details of the process, it is thought 
that the vesicles in the central cells swell nntil the membrane covering 
the bacteria is so thin that it bursts, and the bacteria are themselves 
extruded into the plasma of the root cells. At all events the vesicles 
disappear and there appears in their place what is called the baoteroid 
tissue. His interpretation of this is that the vesicles hurst and the 
bacteria coming into the cell plasma are immediately cheeked in their 
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growth by the iujurions influence of tliis plasma aud begin to undergo 
involution cbauges. Instead of multiplying in the normal manner, 
tbey assume various abnormal forms which have no further power of 
growth. They become, in short, the bactcroids which have been found 
by so many observers, filling the central cells of thetnbercle. The bac- 
teria retain their power of growth only so long as they remain in the 
protecting covering of the membrane. 

The tnliercle by this time is pretty well formed. The outer cells 
have undergone quite an extended growth and differentiation, so that 
the tubercle is really a structure of a rather high grade of plant tis- 
sue. The tubercle itself is thus really a growth of the root cells of the 
plant and not a growth of bacteria. But in the ccnterof this mass of 
plant tissue are a large number of cells, which are completely filled 
with the so-called bactcroids. These bactcroids give to the tubercle 
at this stage a flesh-red color. Some of these central cells are so com- 
pletely filled with them that nothing else can be seen, while others 
may show the nucleus. In others spaces begin to appear in the body 
of the cell. The appearance of the spaces marks a new stage in the 
history of the tubercle, and indicates that the bactcroids are beginning 
to be absorbed by the plant. The cell plasma soon assumes a network 
structure, and from this time the bactcroids entirely cease tbeir activi- 
ties and begin to disappear rapidly. After a little they are completely 
absorbed by the substance of the plant and the tubercles are left as 
empty poaches. The tubercles have now changed their appearance 
again and assnme a somewhat grayish green color. 

This practically ends the history of the tubercle. In most cases 
some of the bacteria seem to remain within their original membrane, 
aud therefore are still capable of growing. These may now set np a 
secondary growth, but it amounts to little, for by this time the plant 
has usually blossomed, ripened its seeds, and the root is beginning to 
die. The tubercle is immediately attacked by the putrefactive bacteria 
iu the soil aud becomes decomposed. 

Frank has also published an extended series of observations upon 
the same subject.* While he differs from Fra/.raowski in some impor- 
tant particulars, his later results are, on the whole, a good confirmation 
of those of the latter writer, lie, too, finds the tubercles produced as 
infections by some organisms iu the soil, aud the organism to which be 
attributes them is described by him as a micrococcus or short rod, ami 
is very probably the same as that studied by PmmowBki. Bis 
explanation of the hyphu* aud t he bactcroids is different from the one just 
noticed. The hypiue he finds filled with bacteria, as does Prasmowski, 
but he regards the membrane that surrounds them as a product of the 
root cells rather than of the bacteria. He thinks that the root cells 
produce these peculiar threadlike forms in which the bacteria multiply, 
and that by means of the threads the bacteria are conducted into the 
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inner cells of the root to produce the infections there. He therefore 
calls them “ infection threads.” 

The first essential point in which his theory differs from that of Praz- 
inowski is, thus, in regarding the filaments as products of the root cells 
instead of the bacteria. He thinks that in some cases the infection 
occurs without, the development of the filaments. After the infection 
the cells of the root are stimulated into growth to form the tubercle, as 
already described, and bacteroids appear in the central cells. Frank, 
however, regards the bacteroids as peculiar formations of the plant tis- 
sue and not as distinct organisms or degenerate bacteria. According 
to him the presence of the bacteria produces abnormal changes in the 
plasma of the root cells, causing it to become separated into nuinerons 
irregular masses which contain the bacteria iuside of them. These 
masses are the bacteroids which fill the central cells. They are subse- 
quently absorbed by the plant in the manner described b,v Prazmowski. 

The most recent work on the subject is that of Laurent.* In a series 
of experiments performed at the Pasteur Institute in Paris he made 
new observations as to the relation of the tubercles to organisms in the 
soil. In his experiments he successfully made use of water cultures, 
and succeeded in obtaining tubercles iu abundance by direct inocula- 
tion. His method of inoculation was a new one. lie stuck the end of 
a needle into the tubercle of a leguminous plant and then pricked the 
young root of the plant growing in his water culture with the needle. 
This sort of inoculation was in all cases followed by the growth of a 
tubercle at the point of inoculation. The effect was not wholly con- 
fined to this point, however, but was commonly somewhat diffuse, a 
fact easily explained by the diffusion of the organism through the 
water. Laurent found that he could produce the tubercles on the root 
of the pea plant by inoculating it from tubercles in any one of thirty- 
six different species of leguminous plants, although not all species 
would produce them iu equal numbers. These and further observations 
convinced him that there are a large number of varieties of the organ- 
isms associated with the different leguminous plants, and that these 
varieties may live side by side in the soil. They are not, however, pres- 
ent in soil in great abundance unless leguminous plants bave1>een pre- 
viously growing there. Laurent shows that the ordinary soil bacteria 
have no power to produce tubercles. 

Iu these results the work of Laurent confirms that of Prazmowski 
and Frank) but in his study of the organism itself Laurent reaches a 
different conclusion. In his studies of pure cultures of the tubercle 
organism he finds that in gelatin the organisms spontaneously assume, 
by a sort of budding, the irregular forms which have been called 
bacteroids. The bacteroids are therefore not a degenerate form of the 
bacteria, resulting from the deleterious action of the plaut tissue, nor 
are they aggregations of the root plasma, but they are normal forms of 
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the organism. He farther asserts that the hacteroids found in the 
tissue of the tubercles arise, not by a degeneration, but by a normal 
process of budding from the hyphse. The hyphre themselves he looks 
upon as filamentous growths of the organism, and not as pouches filled 
with bacteria nor as products of the root cells. Now, since bacteria 
always multiply by division and never by budding, it is plain that if 
these observations of Laurent are correct, the organisms in question 
can not be called bacteria. Laurent, therefore, like Ward and other 
earlier investigators, affirms that the organism is really a low fungus, 
that the liyplia is a sort of mycelium of some low fnngoid plant, and 
that the hacteroids are buds from it. It seems to be related to the 
yeasts in its method of growth, and Laurent regards it as intermediate 
between the yeasts and the filamentous fungi. He accepts the name 
formerly suggested by Frank, Rhizobium leguminosarum. 

Comparison of vims. — Summary . — The three views thus outlined give 
in substance our present knowledge of the origin and structure of these 
tubercles. It may seem strange that there should Ire such a difl'erenceof 
opinion on mere matters of fact, but the differences are explained by the 
difficulties of observation. The tubercles grow naturally under ground, 
Laurent alone having had much success with water cultnre. They are 
opaqne, and can therefore only l>e studied by tearing them to pieces or 
by cutting sections of them. The organisms which produce changes are 
microscopic, and it is therefore impossible to watch their action on the 
root cells. The only method of observation is by examining a large 
number of tubercles in different stages of growth, and in this way 
important points are sure to be missed. Differences in results of 
observation as wide as above sketched are, therefore, not surprising. 

Taking all of these observations together we may conclude that our 
present knowledge of the nature of these tubercles is somewhat as fol- 
lows: They are not normal products of the plant, but are in all cases 
produced by infection from some organisms which exist in the soil and 
attach themselves to the young root. Their presence in the root tissue 
stimulates the root cells to active growth and a mass of new tissue is 
formed abound the growing organisms. This tissue forms the tubercle 
and confines the infectious action within narrow limits. The tubercle 
is thus a sort of gall. The study of the development of this gall shows 
three somewhat distinct stages. First there appears a branching 
filament which grows among the cells of the root and which soon 
stimulates an active growth of the root cells. A little later, after the 
tubercle is formed, the central cells become filled with the bodies called 
bacteroids. Lastly the bacteroids of the central cells are absorbed by the 
plant and the tubercle becomes empty. These facts are agreed upon 
by all. 

In regard to the significance of these facts there are three distinct 
opinions. The first is that of Praztnowski, who calls the organism 
which produces the infection a bacterium, and claims that the branch- 
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ing filaments are simply colonies of bacteria inclosed in a membrane of 
their own manufacture, for their protection against the injurious action 
of the plant tissue. The filaments swell with the multiplication of the 
bacteria uutil they burst. The bacteria then coming into contact with 
the plant tissue and no longer being able to grow, owing to an injurious 
influence of the plant plasma upon them, degenerate into the bacteroids. 
They are subsequently absorbed by the plant and incorporated into 
the substance, serving therefore as food. 

The view held by Frank differs from this essentially in its explana- 
tion of the filaments and bacteroids. The filaments are said to be a 
mixture of plant protoplasm and bacteria. They are produced by the 
plant and serve to conduct the infectious matter into the midst of the 
root The bacteroids are also products of the plaut plasma, and not 
distinct organisms. Their absorption does not, therefore, especially 
help the plant 

The third view, that of Ward and Laurent, regards the infecting 
organism not as a bacterium, but as a low fungus, somewhat closely 
related to the yeasts. The filament is really a mycelial growth of the 
organism, and the bacteroids arise from it by budding. The bacteroids 
are thus distinct organ isms — not degenerate forms, but normal growths. 

None of these views would regard the tubercle organisms as true 
parasites ou the plaut since the plant, is not injured by them, but is 
probably directly benefited. The association is rather to be regarded 
as an instance of symbiosis, an association of two organisms together 
in such a way that each receives benefit from the other. The plaut is 
probably benefited in gaining uitrogeu, and the infecting organism is 
benefited in gaining a brood pouch for its development. 



EXPERIMENT STATION NOTES. 


California Station.— The interest in ramie and other textile plants still con- 
tinues in California) and the station is doing what it can to supply the demand for 
plants. The State Agricultural Society has recently been furnished with stock for 
experimental plats in the State capitoi grounds at Sacramento. The garden of Cali- 
fornia wild plants established at Berkeley in February) under the supervision of 
Professor E. L. Greene, is filling up with rare species. In tho garden of economic 
plants a new plantation has been devoted to various species of rittn. 

At the newly established station for Southern California, near Pomona, about 12 
acres have been planted in trees and vines, nursery plants, cotton, clovers, grasses,, 
sorghum, sugar-beets, etc. The orchard iucludes 200 orange, lemon, lime, and citron- 
trees, besides olives, figs, pomegranates, guavas, and other semi-tropical fruits. At 
the San Joaquin Valley station near Tulare a special feature of the work has been 
an attempt to drain and “leach out” a piece of alkali land inyery bad condition. 
This is being done in a simple and efficient way, within the reach of every fanner in 
the alkali districts of California. A pit like a well was first dug and “boxed” with 
rough lumber. This pit reaches down to the gravel nnderdrainage, a cheap wooden 
drain placed 2 feet under the surface loading into it. Tho surface has been plowed 
to break the crust, and after the application of land plaster, water is being usod on 
the plat to wash out tho alkali. The details of this experiment will be published at 
some future time. 

Massachusetts Hatch Station. - Soil tests with fertilizers carried on in 1890 in 
10 counties of the State have given interesting results, w hich will be published in 
Bulletin No. 14 of the station. 

The station barn was destroyed by fire April 4. 

Mississippi Station.— B. 1). Hals tod, D. Sc., of the New Jersey College Station, 
has undertaken special work for the Mississippi Station on the tomato blight, which 
has been quite prevalent in the Southern States during the past three years. 

Nevada Station,— K, H. McDowell, B. S., assistant agriculturist of the Colorado 
Station, has been appointed agriculturist of the Nevada Station. 

North Carolina Station.— This station is collecting data with a view to estab- 
lishing a laboratory standard of quality for the more important field aud garden 
seeds. The co-operation of other stations in this work is desired. Samples of seed 
will be distributed to the stations for this purpose. It is also desired that the sprout- 
ing pan used at this station shall be tested at other stations. 

Ohio Station.— K. If. Warder of North Bend, has been appointed a member of the 
board of control, vice J. L. Mcllvaine. Freda Detmers, B. S. f has been appointed 
acting botanist, aud John A. Alwood, foreman of the farm, has resigned. F. M. 
Webster, special agent of the Division of Entomology of the (Jnited States Depart* 
meut of Agriculture, has severed his connection with the Indiana Station, and will 
act as consulting entomologist to the Ohio Station. 

The legislature of Ohio has passed an act opening the way for the removal of the 
station to a new location in that county of the State which shall make the most 
694 
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advantageous provisions for land and oilier equipment for the station. The comities 
are authorized to vote a special tax for this purpose. The principal reasons for the 
removal of the station are that the soil of the farm of the State University now used 
by the station is so fertile that the results of field experiments there can not be taken 
as reliable indications of what may be expected on the average soils of the State; 
aud, secondly, the rapid growth of the city of Columbus around this farm has made 
it too valuable to be longer devoted to agricultural purposes. 

The legislature has appropriated $600 to be used in continuing the insecticide and 
fungicide experiments begun a year ago in the commercial orchards of this State, by 
C. M. Weed, D. Sc. This work will be in charge of W. J. Green, horticulturist of 
the station and will be carried on iu 1801 in at least five localities. One thousand 
dollars has also been appropriated for two or three fiold tests with fertilizers on 
representative soils in different parts of the State. It is proposed to lease small areas 
of suitable land, which are to be thoroughly underdrained and laid out in permanent 
plats for continuous experiments with chemical and other manures. 

Pennsylvania Station.— C. H. Zink, jr., has been appointed assistant in field and 
feeding experiments. 

Tennessee College and Station.— Chas. F. Vanderford has entered on his duties 
as professor of agriculture in the college aud assistant director of the station. 

Texas Station. — Investigations on the effects of cotton seed aud cotton-seed meal 
as food for dairy cows, with special reference to the influence of these feeding stuffs 
on gravity creaming, have given important results. The details of the investigation 
will be published in Bulletin No. 14 of the station. 

Vermont Station. — A. B. Cordley, B. S., microscopist, has resigned to accept a 
position in the Division of Entomology of the United States Department of Agricul- 
ture. 



LIST OF PUBLICATIONS OF THE DNITFD STATES DEPARTMENT OF AGRICULTURE. 

MAY 1 TO JUNE 1, 1891. 


Division of Entomology: 

Circular No. 1 (second series), May, 1891.— Some of the more Important Insecti- 
cides. 

Bulletin No. 23.— Reports of Observations and Experiments in the Practical Work 
of the Division. 

Bulletin No. 24.— The Boll-Worm of Cotton. 

Periodical Bulletin, Vol. Ill, Nos. 7 and 8, April, 1891.— Insect Life. 

Division of Chemistry : 

Bulletin No. 29.— Record of Experiments with Sorghum in 1890. 

Bulletin No. 30.— Experiments with Sugar-Beets iu 1890. 

Division of Pomology: 

Bulletin No. 4.— Report on the Relative Merit of Various Stocks for the Orange. 
Division of Statistics : 

Report No. 84 (new series), May, 1891.— Report on the Condition of Winter 
Grain ; The Progress of Cotton Planting ; Freight Rates of Transportation 
Companies. 

Division of Vegetable Pathology: 

Bulletin, Vol. VI, No. 4.— Journal of Mycology. 

Office of Experiment Staxions : 

Experiment Station Record, Vol II, No. 10, May, 1891. 



LIST OF STATION PUBLICATIONS RECEIVED BY TIIE OFFICE OF EXPERIMENT STATIONS. 


MAY 1 TO JUNE 1, 1(491, 


The Connecticut Agricultural Experiment Station: 

Bulletin No. 108, May, l«91.— Examination of the Seed of Orchard Grtfss; Ash 
Annljais of White Globe Onions; Oil the 1 Menu irnitiou of Fat in Cream by the 
Babcock Method, 

Stour s School Aoiucultural Experiment Station: 

Third Annua! liepovt, 1>99. 

Iowa Agricultural Experiment Station: 

Bulletin No. 1 2, February, 1891.— Experiments with Potatoes; Sugar- Beets ; 
Sorghum; Relative- Value Table for Milk : Notch and Experiments upon Inju- 
rious Insects and Insecticides; A Feeding Experiment. 

Kansas Agricultural Experiment Station: 

Bulletiu No. 10, December, 1890.— •Experiments with Sorghum and with Sugar- 
Beets. 

Bulletin No. 17, December, 1890.— Crossed Varieties of Corn, Second and Third 
Years. 

Kentucky Agricultural Experiment Station: 

Bulletin No. 33, April, 1 Bill. —Corn Experiments. 

Maine State College Agricultural Experiment Station: 

Annual Report, Part II, 1M)0. 

Maryland Agricultural Experiment Station: 

Bulletin No. II, December, 1890.— Tomatoes. 

Massachusetts State Agricultural Experiment Station: 

Analyses of Commercial Fertilizers, April, 1891, 

Hatch Expkrimkxi Station op the Massachusetts Agricultural College: 
Bulletin No. 13, April, 1891,— Directions for the use of Fungicides and lusiclicides. 
Bulletin No. 14, May, 1891.— Fertilizers for Corn. 

Meteorological Bulletin No. 28, April, 1891. 

Experiment Station of Michigan Agricultural College: 

Bulletin No. 73, April, 1891.— Kerosene Emulsion; Some New Insects, 

Bulletin No. 74, May, 1891.— Foot Rot in Sheep. 

Agricultural Experiment Station of Nebraska: 

Fourth Annual Report, 1890. 

Nevada Agricultural Experiment Station: 

Bulletin No. 12, April, 1891.— Sugar-Beet Culture, 

New Hampshire Agricultural Experiment Station: 

Bulletin No, 12* March, 1891,— Fertilizer Experiments. „ 

New Jersey State and College Agricultural Experiment Stations: 

Bulletin No. 79, February 28, 1891.— Experiments with Nitrate of Soda on Toma- 
toes. 

Bulletin No. 80, March 14, 1891.— Experiments with Fertilizers on Potatoes. 
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Agricultural Experiment Station of New Mexico: 

First Animal Report, 181)0. 

Nf-w York Agricultural Experiment Station: 

Bulletin No. 27 (new senes), February, 1801. — ' The New York State Fertilizer 
, Control and Fertilizer Analyses; General Principles Underlying tlie use of 
Fertilizers. 

Bulletin No. ‘28 (new series), April, 1801.— Pig- Feeding Experiments with Coarse 
Foods. 

Bulletin No. 21) (new series), April, 181)1.— Feeding Experiment with Laying 
Hens. 

Bulletin No. 110 (new series), May, 1891 .— Cabbages and Cauliflowers; Tomatoes. 
Bulletin No. 31 (new series), May, 1891.— Commercial Valuation of the Food and 
Fertilizing Constituents of Feeding Materials. 

NoRTif C aboijnv Agricultural Experiment Station: 

Bulletin No: >34, December 31, 1890.— Tests of Garden Vegetables and Fruits; 
Culture of Figs. 

Bulletin No. 70, March, 1891.— Plant Diseases and how to Combat them. 

North Dakota Agricultural Experiment Station: 

First Annual Report. 1890. 

Bulletin No. 1, January, 3891.— Grain Smuts. 

Bulletin No. 2, April, 1*91. —Small Fruits. 

Ohio Agricultural Experiment Station : 

Bulletin, Vol. IV, No. 1 (second series), January, 1891,— Experiments with Corn. 
Soxttii Dakota Agricultural Experiment Station: 

Bulletin No. *23, April, 1891.— Forest -Ti ecs, Fiuits, and Vegetables. 

Bulletin No, 24, May, 1891.— Corn. 

Agricultural Experiment Station of the University of Wisconsin: 

Bulletin No. 27, April, 1891.— The Feeding Value of Whey. 

DOMINION OF CANADA. 

Ontario Agricultural College Experiment Station: 

Sixteenth Annual Report, 1890. 

/Bulletin No. 61, April 15, 189L— Determination of Fat in Milk. 

Bulletin No. 62, April 25, 1891.— Bark- Louse and Pear-Tree Slug. 



EXPERIMENT STATION RECORD, 


VoL 2. 


JULY, 1891. 


Ho. 12. 


EDITORIAL NOTES. 

The present number completes the second volume of the Experiment 
Station Record. A classified table of contents and a fall index have 
been prepared for this volume. The table of contents contains a cata- 
logue of the abstracts of 329 bulletins and 42 annual reports of the 
stations, and 36 publications of this Department. The total number of 
pages included in these publications is 14,78 1. The station publications 
abstracted comprise bulletins published in 1890 and during a part of 
1891, as well as auuual reports for 1839 and 1390, including nearly all the 
reports fort hose years which have been received in this Office. As stated 
in aprevionsnumberof the Record (p. 391), the irregularity with which 
the station publications arc issued makes it impracticable to give any 
exact time limit to those which are to be abstracted in a single volume. 

The Record aims to give a rapid and impartial review of substan- 
tially all the publications of the stations and this Department. The 
mass and variety of this literature, it is believed, is a sufficient justifi- 
cation for the attempt to condense into a single publication an outline 
which will enable the student of the present or the future to readily 
find out what has been published either by the stations or the Depart- 
ment in any given line. The fact that under present conditions a con- 
siderable portion of this literature is of transient value only makes it 
more necessary that some ineaus should be devised for lightening the 
labors of those who wish to pursuethorough investigations. To attempt 
to sift oat whatever is of permanent value and to discard the rest would 
result in leaving the student of the work of these institutions for 
research in agriculture in doubt in any particular case whether after all 
he had really obtained knowledge of all their work which might be of 
service to him. It is believed however that sufficient details regarding 
the methods and results of the more original and important investiga- 
tions of the stations have beeii given to enable tbe investigator to get 
considerable general information regarding work in lines in which he is 
not a specialist, as well as hi his own field, and the intelligent lay reader 
to at least understand the. practical results of station work. 

The table of contents and index to the volume have been made in 
considerable detail, with a view to meeting the needs of persons con- 
sulting the Record from many different points of view. * 
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As time passes there will doubtless be a steady increase in the 
number of those who will receive the Record without having anything 
like a complete collection of the publications on which the Record is 
based. It is the desire of this Department, as well as of the stations, 
to do all in its power to render available to students of agriculture 
whatever information can be furnished by the Department or the sta- 
tions. Already a very considerable correspondence has been had with 
individual readers of the Record who have desired to obtain particular 
publications of the stations or the Department, or to gain information 
supplementary to that furnished in such publications. It is hoped that 
the purpose of the Department and the stat ions to render such aid in this 
direction as it may be practicable to give may be clearly understood. 


From an account of the agricultural experiment stations in Holland 
by Professor Adoif Mayer, director of the statiou at Wageningeu,* we 
learn that there are now four stations in that country. The oldest is 
that at Wageningeii, established in 1877. The others were organized in 
1889 at Groningen, Uooni, and Breda. The station at Wageniugen is in 
connection with the national agricultural school, and has of late devoted 
itself more especially to scientific inquiries. 

The four stat ous have one common board of control which is composed 
of from tlvetoseven members. The member* of this board are appointed 
by the Government for a term of 5 years, but may be reappointed at 
the eud of that time. Each station lias a director, one or more assist- 
ants, and a helper, all of whom are appointed and may be removed by 
the minister of commerce (Uaridehwihiistcr). In addition to a regular 
salary, the director leccives 5 per cent, each assistant 3 per cent, and 
each helper 1 per cent of the receipts for analyses made at the statiou. 
The stations all use the same methods of analysis, this being required 
by the statute under which they are organized. Certain analyses are 
made free of charge; others are paid for according to a fixed tariff. 
In case an analysis is not satisfactory to the sender of the material, 
appeal cau be made to the central station at Wageniugen. 

The directors of the four stations form a counseling hoard, over 
which the director of the station at Wageniugen presides. This board 
meets at least twice a year at the different stations in turn, at which 
meetings, among other things, a report is read of the condition and pro- 
gress at each station since the last meeting, and the official methods of 
analyses are decided upon. None of these methods can be adopted for a 
longer time than one year at any meeting. This board also submits to 
the Government an animal report of all the stations. 

The directors of the stations are at present as follows: Wageniugen, 
Professor Adolf Mayer; Breda, Dr. A. J. Swavingj Groningen, Dr. A. 
F. Holloman; Hoorn, C. J. v. Lookeren-Oampagne. Professor Mayer 
has %ee assistants ; the others, one each. 
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COMPILATION OP ANALYSES OF AMERICAN FEEDING STUFFS, 


A compilation of analyses of American feeding stuffs has been pre- 
pitted for this Department by E. H. Jenkins, Ph. D., vice-director, aud 
A. L. Winton, jr., Ph.B., chemist, of the Connecticut State Station, aud 
will be issued through this Office as soon as practicable. It is intended 
to include all analyses of American feeding stuff's which were pub- 
lished before September 1, 1890, and were accessible to the compilers. 
The aualyses are collated from the publications of 49 experiment sta- 
tions, of this Department, and of schools, colleges, aud agricultural 
societies in the United States and Canada. The earliest were analyses 
of corn (kernel), made in 18G9 in the chemical laboratory of the Sheffield 
Scientific School, under the direction of Professor S. W. Johnson. The 
total number of specimens of which analyses are given is 3,273. The 
compilers say ; 

It lms been our aim to limit ourselves quite strictly to mere compilation, thus 
presenting in the most accessible shape a complete record of the work which has 
been done in this country in the line of proximate analysis of feeding stuffs, with a 
reference in every ease to the original publication. * * # 

It is probable that there was greater divergence in the methods of analysis In 
this country in former years than there is at present, although it is within our 
knowledge that all analyses made at the Bussey Institution and at the Connecticut 
Experiment Station at Middletown, beginning in 1875. and at New Haven, beginning 
in 1877, as well ah those made still earlier at New Haven in the Sheffield Scientific 
School, were all done by the original Weendo methods of Ilenneherg and Stobmann 
until the methods were modified to accord with those of the Association of Official 
Agricultural Chemists. These include nearly all the analyses made previous to 1H80. 

The American Association of Official Agricultural Chemists, which was organ- 
ized in 1884 and which first took up the consideration of methods of the proximate 
analysis of feeding stuffs in 1887, has done very much to introduce uniformity into 
the methods and work of all laboratories in this country, and it is believed that 
since 1887 the official methods of the association have come into use in nearly all our 
station laboratories. In view of this fact we have aimed to arrange the different 
analyses of each material in something like chronological order. Other things being 
squad, the later analyses of different laboratories should be more nearly comparable 
With each other than the older analyses. # * # 

Realizing the difficulties and uncertainties [of computing averages from the data 
collected], we have yet felt justified in inserting statements of the average composi- 
tion of most of the feeding stuffs. Our object has been to supply data which might 
serve as a help and general guide in practical cattle feeding till further study aud 
more accurate aualyses shall provide something better* 

„ The computations of average composition with minima and maxima 
are included in a final table, which is reproduced herewith in the belief 
tfoiii ft wiU be widely and warmly welcomed. 
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COMPOSITION OF AMERICAN 
Compiled and calculated by B. H» 


GREEN FODDER. 

Cereal grasses: 

Corn (inatao) fodder a— 

Flint varieties 

Flint, varieties, cut after 

kernels bad glazed 

Dent varieties 

Dent varieties, cut after 

kernels bad glazed 

Sweet varieties 

All varieties 

Leaves and bunks, cut 

green 

Stripped stalks, ent green 

Sorghum, whole plant 

Kye fodder 

Oat fodder 

Other grasses: 

KcdtopdfApmti# vulgaris) in 

bloom 

Tall oat grass e ( Arrhrnathe - 
rumavenaeeum) in bloom . . 
Orchard grass (Dartf/lis glome- 

rata) in bloom 

Meadow fescue (festvea pra- 

tenets) in bloom 

Timothy f(I J hleump) otensfl)— 

All analyses 

Before bloom, headed ... 

In full bloom 

Just alter bloom 


I 

•3 

a 

ct 

© 


£ 


40 

lOfc 

611 


7 h 
21 
120c 

4 

4 
11 

7 

5 


5 

3 

4 

4 

50 

3 

14 

5 


Tn seed, nearly ripe 

Kentucky bine-grass g (Pua 
pratensis 

AH analyses 

Before bloom, headed.... 

In bloom 

- Past, bloom and in seed . . . 
Legumes: 

lied clover {Trifolium pra - 
tense)— 

All aualrses 

Before bloom j 

In bloom 

After bloom and in seed. . 
Alsike clover A ( Trifolium 

hnbridtm) in bloom 

Alfalfa i (Medicago satin a)— 

All analyses 

Cow-pea 

Soja bean 

silage. 

Corn (tnaire) silage 

Com (maize) kernels, ensiled 

Sorghum silage i 


4 


18 

3 
5 

4 


43 

2 

5 

4 

4 

23 

10 

C 


00 

0 

6 



s 

a 

S 

i 

a 

S 

6 

l 

i 

S 

S 

! 
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1 £ 

i 
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| 

1 

*Q 

§ * 

a 
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£ 

a 

S 

« 

1 

3 


S 


i < 

3 

4 

< 

a 

1 

◄ 

} \ ct. 

P. cl. 

P. ct. 

P.ct 

P.ct. 

P. ct. 

P.ct 

P.ct. 

P. ct 

51. 5 

90. 8 

79.8 

0.7 

1.8 

1.1 

0.6 

4.0 

2.0 

60.7 

83.7 

77.1 

0.9 

1.7 

1.1 

i 1.5 

2.7 

2.1 

50.5 

93.6 

79.0 

0.6 

2.5 

1.2 

0.5 

3.8 

1.7 

59.5 

80.7 

73.4 

1.0 

2.2 

1.5 

1.0 

3.8 

2.0 

60.3 

02.9 

79.1 

0.8 

2.6 

1.8 

0.9 

2.7 

1.9 

51.5 

03.0 

79.3 

0.6 

2.6 

1.2 

0.5 

4.0 

1.8 

57. 0 

71.3 

06.3 

2.1 

4.4 

2.9 

1.8 

2.4 

2.1 

74.5 

77.4 

76.1 

0.6 

0 8 

0.7 

0.4 

0.6 

0.6 

63.0 

86. 4 

79.4 

0.7 

2.3 

1.1 

0.9 

2.6 

1.3 

74.7 

84.3 

76.6 

1.3 

2.4 

1.8 

2.3 

3.0 

2.8 

31.3 

78 6 

02.2 

1.5 

4.2 

2.5 

1.5 

6.1 

8.4 

51. 5 

} 70.2 

65.3 

1.7 

2.9 

2 .JT 

2.0 

4.3 

2.8 

62. 3 

73.5 

09.5 

1.6 

3.0 

2.0 

1.7 

3.3 

2.4 

66 9 

! 77. 3 

78.0 

1.6 

2.9 

2.0 

1.9 

4.1 

2.6 

G 7.6 

I 73.2 

| 

i 69.9 

1.6 

2.0 

1.8 : 

i i .8 

2.7 

2.4 

47.0 

j 78. 7 

61.6 

1. 4 

3.2 

2.1 

1,3 

3.8 

3.1 

61.7 

78. 0 

70.7 

1.8 

1.8 

1.8 

3.0 ! 

3.6 

8.3 

57. 3 

71. 9 I 

65.1 

1.4 

2.5 

2.0 

1.3 

3.7 

2.8 

56. 3 

! 65. 2 

59.4 

1.7 

2.9 

2.8 

2 0 

3.8 

2.0 

58.0 

77. 8 i 

1 

62.3 

1.6 ! 

2. 8 

2.2 

2,0 

8.0 

2.5 

51.7 

82.5 

65.1 

1.6 

4.8 

2.8 

2.4 

7.2 : 

4.1 

59.9 

70.8 

64.7 

1.6 

3.7 

2.8 

4.1 

7.2 

5.3 

62.9 

76.7 

69.1 

1.0 

3.1 i 

2.4 

2.4 

3.6 

8.2 

61.7 

55.9 

54.4 

2.8 

4.8 

8.4 

3.3 

5.5 : 

4.2 

47.1 

01,8 

! 

70.8 

0.9 

4.0 

2.1 

1.7 ! 

7.1 

4.4 

61.2 

82.7 

73.0 

1.5 

3.2 

9.4 

4.4' 

6.6 

5.0 

47.1 

91.8 

72.7 

0.9 

4.0 

9.2 

1.7 ! 

7.1 

4*8 

61.1 

74.2 

68.3 

3.9 

2.5 

2.2 

4.0 

5.5 

4.5 

72.3 

77.3 

74.8 ! 

1.9 

2.1 

2.0 

8.6 

4.2 

8.9 

40.3 

83.0 

71.8 

1.8 

5.1 

2.7 

8.5 

7.7 

4.8 

72.8 

93.1 

88.6 

1.2 

2.7 

1.7 

1.5 

3.5 

2.4 

69.4 

81.2 

74.8 

2.2 

2.6 

2.4 

2.2 

3.9 

8.0 

62.4 

87.7 

! 

79.1 1 

0.8 

8.3 

1.4 

0.7 

8.6 

1.3 

21.1 

54.4 

41.8 

0.6 

1.7 

1.0 

4,6 

16.1 

6.0 

71.9 

78.0 

70.1 ! 

0.8 

1.2 

1.1 

0.6 

6.9 

0.8 


a Corn fodder is the entire plant, usually a dfterd’s grass of Pennsylvania, 

thickly planted crop. Corn stover is what is « Meadow oat grass. 

left after the ears are harvested. f Herd's grass of Hew England and New Turk. 

h Included in the analyses immediately pre* a June grass, 
ceding. a Swedish clover, 

* Including two unclassified varieties. i Luoem. 







FEEDING STUFFS. 

JlKKIKS AMD A. I.- 'W'lKTOX, 08. 


T03 


In fresh or air-dry material. 

Calculated to water-free sub- 
stance. 

Grade fiber. 

Nitrogen-free 

extract. 

Fat 

AhIi. 

Pro- 

tein. 

Fiber. 

Nitro- 
gen- 
tree ex 
tract 

Fat 

i 

s 

a 

* 

a 

s 

i 

a 

Average. 

| 

S 

2 

| 

■a 

05 

a 

© 

t 

k 

\ *4 

j 

f 

I 

a 

H 

ft 

s 

f 

•3 

& 

s 

© 

> 

< 

© 

t 

> 

S> 

2 

© 

k 

<1 

1 

© 

k 

< 

Average. 

r ct. 

P.ct 

i 

! 

1 

V ct. 

! 

! 

P.ct 

1 

. t\ft. 

1 

1 

i P ct 

i 

1 

i 

1\ cl. 

! 

1 

l ct. 

r. ct. 

P. ct. 

P.ct. 

! 

r. ct. 

P . Ct 

P.ct 

2 1 

11.4 

4.8 

4.3 

30 3 

; I2.i 

0.3 

1.3 

0.7 

5.2 

9.7 

21.3 

60.6 

3.2 

3.0 

»U 

1.8 

10 0 

19 7 

j 14.6 

0.6 

1 3 

o.s 

5.0 

0. 2 

18.9 

63.2 

3.7 

2.0 

1L0 

5.0 

c.o 

27. 0 

: 12.0 

0.1 

1(1 

0,5 

5.7 

8.3 

26. 3 

67.1 

2.6 

5.4 

s.:> 

«.7 

11 A 

27. o 

1 

: 15.5 

0.4 

1.6 { 0.9 

5.4 

7.5 

25. 2 

58.7 

3.2 

1 9 

h.;» 

4.4 

3 2 

10 1 

12.M 

0 1 

1.0 

i 0.5 

0 0 

8.9 

21.2 

61.7 

2.2 

1.9 

U.4 

6.0 

3. 0 

30. 3 

12.2 

0.1 

3.6 

0.5 

50 

8.8 

24.1 

58.9 

2.6 

O.C 

12. 5 

K.7 

16.7 

22.2 

19.0 

1.0 

3.8 

M 

8.5 

6.2 

25.7 

50.4 

3.2 

6.7 

8 8 

7.3 

H.2 

10 0 

14.9 

0.4 

0.6 

0.5 

2.9 

2.3 

30.7 

62.0 

2.1 

4.7 

0 1 

6.1 

5.3 

21 ft 

11.6 

0.2 

I. 1 

0.5 

5.3 

6 ft 

29 7 

56. 2 

2.3 

4.7 

14. 9 

11.6 

4 0 

12.4 

«.M 

0 2 

0.7 

0.6 

»f 

1 . t 

11. 1 

49 4 

29.3 

2.5 

7.1 

16.8 

11.3 

10.8 

39. 8 

19.:? 

0 4 

3.0 

1.4 

0.6 

9.1 

29.5 

51.1 

3.7 

8.0 

15.7 

11.0 

11 7 

21. 0 

.7.7 

0.6 

i.i 

0.9 

6.6 

7.» 

31.5 

51.0 


0.2 

0.7 

0.4 

13.0 

20.7 

15. S 

0.0 

1.5 

0.0 

G.7 

7 8 

30.7 

-51. 8 

3.0 

6.8 

11.1 

h.2 

9.1) 

10. 0 

13.3 

(,7 

1.8 

0.0 

7 4 

m 

30.4 

49.3 

3.3 

10.2 

11. 21 

10.8 

12.5 

13. 7 

14.3 

0 7 

1.1 

O.S 


8.0 

35. 7 

47.5 

2.8 

6.1 

ID. 4 

11. s 

10.1 

28.6 

20.2 

0.0 

2.0 

1.2 

5.4 

8.0 

30.7 

52.8 ! 

3.1 

5.1 

12.7 

7.0 

10. 1 

19.4 

15.8 

0 8 

1.3 

f.O 

6.2 

11. 1 

27.0 

52.0 i 

3.4 

6.4 

13.9 ' 

10.4 

13. 9 

22 4 

is. 7 

0 7 

1.5 

U> 

5.7 

7.9 

29 9 

53.6 

2.9 

11.1 

13.7 

12.0 

18.0 

23.0 

21.5 

0.0 

2.0 

1.3 

5.7 

7.1 

KEX1 

53 2 

3, 1 

5.1 

15.8 ] 

11.6 

11.3 

28.6 


0.8 

1. ■> 

1.1 

5.7 

6.6 

30.7 

64.2 

2.8 

a.8 

| 

14.8 

9.1 

0.5 

2G. 6 

17.6 

0.8 

1 9 

1.3 

8.0 

11.8 

28.2 

50.3 

3.7 

i m 

12. 8 

9.6 

14.9 

19.0 

10.3 

1.2 

1.6 

1.4 

8.0 

15.1 

26.8 

46.1 

4.0 

6.7 

10.8 

S.tt 

11.2 

18.7 

10.1 

0.8 

1.2 

0.0 

7.7 

10.3 

26.7 

62.3 

3.0 

10.6 

14.8 

11,8 

23. 2 

20.0 

24.5 

1.5 

i 

jgp 

1.7 

| 

7.5 

9.1 

25.8 

53.9 

3.7 

1.8 

14.7 

8.1 

3.5 

25.8 

13.5 


i. 

i 

1.1 

7.2 

15.3 

27.8 

45.8 

3.9 

2.3 

10.8 

6#«> 

K.J 

18. 0 

13.3 

0.7 

1.0 

0.S 

8.6 

17.8 

23.2 

47.5 

2.9 

1.8 

14.7 

0.5 

a. r> 

25. 8 

18.4 


1. 3 

0.0 

8.1 

15.7 

23.8 

49.2 

3.2 

5.0 

12.4 

7.2 

12 9 

| 

20 2 

10.7 

0.0 

1,7 

1.2 

6.0 

14. 2 

22.6 

52.5 

3.8 

5.3 

9.4 

7.4 

10.8 1 

11. 5 

11.0 

0.6 

1.2 

0.9 | 

7.8 

15.3 

29.2 

44.0 

3.7 

2.5 

! 14.8 

7.4 

7.9 

26.2 

12,8 

0.5 

2. 2 

1.0 i 

9.4 

17.1 

20.2 


3.4 

1.7 

36.3 

4.S 

1.8 

12.9 

7.1 

0.2 

0. 6 

0.4 

10. 5 

14 3 

29.0 

43.6 

2 6 

5.8 

8.9 

7.8 

5.8 

16.0 

11.5 

0.7 

1.6 

1.0 

9.6 

12. 0 

29.0 

45.7 

3.8 

3.0 

19.5 

6.0 

5.1 

24.2 

11.1 


2.0 

8.0 

6.6 

8.0 

28.6 

53. 0 

3.8 

0.8 

t &7 

1.6 

35.7 

59.1 

46.6 

2.8 

4.4 

3.6 

1.7 

10.2 

2.6 

79.4 

6.1 

5.9 

8.8 

8-4 

18.8 

> 19.0 

15.6 

0.1 

0.5 

0.3 

4.4 

3.3 

20.8 

64.2 

1-9 
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COMPOSITION OP AMERICAN 


In fresh or air-dry material. 


Water. 


Ash. 


Protein. 

(tf.X6.25). 


e 



« 

*S 

S 

S 


a 

i 


a 

a 1 



1 

d 

S 

I 

t 

s 

i 

1 

| 

§ 1 

| 


s 

d 

1 B 

*3 

% 

u 

a 

1 

1 

& 

i 

1 


to 

! 8 

to 

< 

to 

to 

■« 

to 

to 

<4 

bilage -continued 


i 











r. ct 

P. ct. 

P ct 

P.et 

P. ct. 

P. ct 

P.et. 

P.et 

P. et. 

Breweis’ grain silage ... 

3 

1 GO. 8 

73.9 

09.N 

1.0 

I 1.4 

1.2 

5.9 

7.1 

0.6 

Red clover silage 

5 

Cl. 4 

78 6 

72.0 

1.9 

3. U 

2.6 

8.0 

6.9 

4.2 

HAT ANJ) DRY COARSE FODDER. 











Corn (maize) fodder, field cured. . 

35 

22. 9 

60 2 

42.3 

1.5 

5.5 

8.7 

2.7 

6.8 

4.5 

Corn (maize) leaves, field cured 

17 

14 8 

44 0 

30.0 

4.3 

7.4 

5.5 

4.5 

8,3 

6.0 

Corn (maize) husks, field-cured 

16 

20 7 

76. G 

60.0 

0.6 

2.3 

i.s 

1.3 

3 2 

2.5 

Corn (maize) stalks, field ruml 

l'i 

r.i 3 

78. 5 

0S.I 

0 6 

2.0 

1.9 

3.2 

8.0 

1.9 

Corn (maize) stover, field -cured.. 

1 CO 

15.4 

57. 4 

40.5 

1.7 

7.0 

8.4 

3.8 

8.3 

3.8 

Hay iiora grasses named: 











Couch grass* ( Agropyrum 











repent) 

5 

6 3 

14.3 

14.3 

4.8 

8.0 

6.0 

8.5 

10.8 

8.8 

Kodtop {A gratis vulgaris) .J 

0 

G ft 

11 6 

N.9 

. 3. 8 

7.0 

1 5.2 

5.9 

10,4 

7.9 

Redtop out in bloom ( Agros 





1 


l 

1 - „ 



tis vulgaris) 

3 

6.8 

n.c 

8.7 

» 4.8 

6.5 

4.0 

7.8 

10 . 4 ; 

8.0 

Orohai d grass ( Da cty lie glome 





! 






rata) 

10 

6.5 

13.6 

9.9 j 

| 5.0 

7.9 

6.0 

6.6 

10.4 

K.1 

Timothy {PUeum pratense)— 





l 





l , £% 

All analyses 

6ft 

6 1 

2h.9 

. 13.2 

2 5 

6. 3 

4.4 < 

3.8 

9.7 

6.9 

Cut in full bloom 

12 

7. 0 

2ft 9 

j 15.0 

2.5 

0.0 

4.6 

5,0 

7 5 

6.6 

Cut soon after bloom 

11 

7 8 

21 e 

I 11.2 

| d 5 

5 4 

4.4 

4.« 

8 l 

6.7 

Cut vi hen nearly npo — 

12 

7 0 

22. 7 

; i4.i 

| 2.7 

5.1 

3.0 

4 3 

6.0 

6.0 

Hungarian grass ( Setarta itul- 




1 







ied) 

12 

4.9 

0 b 

1 7.7 

I 5. 0 ! 

7.5 

6.0 

4.7 

12.3 

, 7.5 

Creek sedge ( Spaitina stneta. 




1 







var. glabra) 

5 

7 4 

9 7 

8.3 , 

| ft. 3 

13 3 

10.7 

i 4.0 

8.4 

6.6 

Hay fiom legumes named: 




1 



l 

1 



Rod clover (Tnfulnun pra- 1 

1 




1 


1 




tense) . 1 

3hf 

G 0 

31 3 

i 16.3 j 

3 9 ( 

8.3 i 

i 6.2 

' 10.0 i 

20.8 

12.3 

Red clover {Trifolium pi a 1 






j 

! 




tense), in blomu , 

(. 

1 0.0 

31.3 

20.8 1 

r>. (i 

8.3 

6.6 

10.8 

15.4 

19.4 

Red clover {Tn folium pnt . 

1 

i 

i , 



1 

! 




tense, vur. medium) .. 

10 

7.3 

29 1 ! 

21.2 

4 5 | 

0. 5 1 

6.1 

0.0 

16 8 

,10.7 

Red i lover (IrijUium pra 1 











tense, var. medium), in bloom 

5 

9 4 

£6.7 , 

20.0 

4 5 

9 5 , 

0.6 

0.0 

16.8 

11.5 

Alsike clover {HYtJolium hy 


! 

! 




! 




brldwn) 

9 

5.3 

13.9 , 

9.7 

6 1 

12.2 

8,8 

9.2 

16.1 

19.8 

White clover (Tnfulium re- 



I 




! 




pens) 

7 

6 1 

13.5 

0.7 

4.5 

13,8 

8.8 j 

13.0 

20.0 

16.7 

Alfalfa (Mtdicago satim ) . . 

21 

4 « 

16.0 

8.4 

:m 

10.4 

7.4 

10.2 

20.3 

14.3 

Cow pea . . . 

8 

7 0 

11.0 

10.7 

3 2 

10 2 

7.5 

13 6 

20.3 

16.6 

Black grass {fun cue qerardi) 

20 

6.7 

13 2 

9.5 

4.9 

0.2 

7.0 

5.4 

11 C 

7.5 

Wheat straw 

7 

G.5 

17.9 

9.0 

3 0 

7 0 

4.2 

2.0 

5.0 

3,4 J 

Rye straw 

7 

6 3 

9.7 

7.1 

2 ft 

3.4 

8.2 

2.2 

8.0 

3.0 

Oat straw 

12 

6.5 

11 4 

0.2 

3.7 

6.7 

6.1 

2.7 

0.0 

4.0 

Buck wheat straw 

3 

9.0 

10.4 

0.9 

4.9 

6.5 

6.6 

2.8 

7.8 

6.9 ! 

TUBKK8, HOOTS, DULIlft, AND OTHER 










, 1 

l i 

VKOKTAWdto. 











Potatoes 

12 

75.4 

82.2 

78.0 

0.8 

1.2 

1.0 

1.1 

3.0 

9.1 

Sweet-potatoes 

<5 

06 9 

74.4 

71.1 

0.7 

1.3 

1.0 

0.6 

3 6 

1.3 

Red beets 

9 

85.8 

92.2 

88,6 

0.7 

1.6 

1.0 

LI 

L8 

1.6 

Sugar-beets 

19 

80 D 

90.8 

80.5 

0.4 

1.2 

0.0 

LI 

3.2 

1.8 

Mangelwurzels 

9 

80.9 

94.4 

00.9 

0.8 

14 

1.1 

1.0 

1.9 

1.4 

Turnips 

3 

87.2 

92.4 

90.5 

0.7 

1.0 

0.8 

08 

L4 

1.1 

Ruta U&gas 

4 

87.1 

91.8 

88, 0 

1.0 

1.4 

1.9 

LO 

1.8 

1.2 

Carrots 

8 

86.5 

91.1 

88,0 

0.6 

1.8 

1.0 

0.9 

10 

1.1 

Onions 

0 

81.6 

93.5 

87.0 

0.4 

0.7 

0.6 

0.8 

2.3 

1.4 

Cucumbers 

2 

95. 7 

96.8 1 

00.0 

0.5 

0.6 

0.6 

0.8 

0.8 

. 0.8 

Cabbages 

2 

87,3 

93. 6 I 

00,5 

0.7 

2,1 

0.8 

2.1 

2.7 

3.4 

f 

3 

93.6 

94.3 

04.0 

0.5 

1.0 

<M 

1.0 

11 

1.0 

Straw berries 

19 

87.7 

94.0 

00.8 

0.4 

0,8 

0.0 

0.6 

1.2 

1.0 

Lemons . 

2 

88.4 

90.0 ! 

80,0 

0.5 

0.5 

0.6 

0.8 

LI 

1.9 

* ^oack grass, quick or quitch grass, twitch 

> or dog’s grass, t Including the 21 analyse* following. 
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FEEDING STUFFS— Continued. 


In f refill or air-dry material. 

Calculated to water-free sub- 
stance. 

Grade fiber. 

Nitrogen-free 

extract. 

Fat. 

Asb . 

aJ 

bt 

t 

w 

> 

< 

Pro- 

tein. 

Fiber. 

Nitro- 
gen- 
free ex 
tract. 

Fat. 

§ 

a 

i 

a 

| 

S 

a 

Average. 

a 

s 

3 

i 

O 

! 

$ 

Average . 

Minimum . 

a 

0 

s 

V 

s 

a 

i 

<V 

> 

< 

& 

- tJC 

! 

i 

! JJ 
\ * 

$ 

s 

u 

< 

! 

f 

t 

< 

j\ct. 

r . ct. 

V. ct. 

P. ct . 

P . n . 

P Ct. 

P.ct 

P.ct. 

P. Ct 

P Ct. 

' 

p.ct 

P. ct . 

P ct. 

r. ct 

3.0 

6.4 

4.7 

13.7 

16.9 

15.6 

1.8 

! 2 <5 

2.1 

4. 0 

22. 0 

15.4 

51. 7 

6.0 

5.1 

13.8 

8.4 

8.1 

14.3 

11.0 

j 0.9 

1.6 

1*2 

.0.3 

15.0 

29,9 

41.7 

4.1 

7.5 

24.7 

14.3 

*20 6 

47.8 

34.7 

i 

I 0. 6 

2 5 

1.6 

4 6 

7.8 

24.7 

60.1 

2 .S 

17.4 

27.4 

21.4 

27.3 

41.4 

85.7 

0 K 

■ -> m 

1.4 

7.8 

8.4 

30. 8 

51.4 

1.0 

6.8 

23. 6 

15. S 

14.3 

43. 0 

28.3 

1 0.6 

i ? 0 

0.7 

3 .. 

ft 9 

32.2 

57.9 

1.4 

6.9 

16.8 

11.0 

11.2 

26. U 

17,0 

o :i 

1 J.O 

0.5 

3 (1 

5. 0 

34.8 

54.1 

1.6 

14.1 

; J 2. 2 

10.7 

23 V 

53 3 

81.5 

0.7 

2.2 

1.1 

5.8 

0.4 

33. 1 

52.8 

1.0 

16.6 

34.5 

24.8 

38.5 

40. ft 

43.1 

i 

f 2.9 

X 4 

3.0 

7 0 

JO 3 

29. 0 

50.2 

3.5 

24. 0 

31.8 

28.0 

44.8 

50. 4 

47.4 

1.4 

3.2 

1.0 

6 7 

8.7 

31.4 

f .2 l 

2.1 

24.0 

31.8 

20.0 

46.8 

47 8 

40.4 

1.6 

2.8 

2.1 

5.4 

8.7 

82. 8 

50.8 

2.3 

28. 9 

38.3 

32.1 

32.9 

48.6 

41.0 f 1.7 

3.3 

2.6 

6.7 

9.0 

36.0 

45.4 

2.9 

22.2 

38.5 

20.0 

34.3 

58 ft 

45.0 

1 0 

4. 0 

2.5 

5.1 

0.8 

33.5 

51. 7 

2.9 

22 2 

37.1 

20.0 

34. 4 

4* ft 

11.9 

2.0 

4.0 

8.0 


7. 1 

34 7 

49. 1 

3.5 

25.7 

33.4 

28.1 

37. 0 

51 0 

44.0 

1.7 

3 6 

3.0 

5 I 

0.6 

82. “ 

52. 1 

3.5 

24.8 

38.5 

31.1 

38.0 

40.1 

43.7 

n. 

2.8 

2.2 

4.5 

5.8 

36.2 

50.9 

2.6 

23.6 

30.3 

27.7 

44.4 

53.0 

40.0 

1.5 

3.3 

9.1 

6.5 

8.1 

30 0 

58. 1 

2.3 

25.5 

*27.7 

26.0 

30 0 

51.3 

45.4 

1.8 

2.2 

2.1 

ii.o 

7.1 

I 

29. 3 

49.7 

2.3 

15.6 

35.7 

24. a 

27.3 

52.2 

3 S .1 

1.5 

5.0 

« 

7.3 

14 5 

| 29. 1 

45. 2 

3.9 

17.0 

28.1 

21.0 

27.3 

41.3 

33. S 

•) 

5 .fl 

1.5 

8 3 

, J 5. 6 

27. 5 

43. 0 

5.6 

18.3 

20.4 

24.5 

28. 6 

44 4 

33.0 

S . 0 

! ft a 

3.0 

7 . 3 ; 

13 5 

31 3 

43. 0 

4.9 

16.3 

[ 27.8 

24.7 

28. 6 

44.4 

38.0 

«• 

i 

8.8 

8.2 j 

14.0 

81.1 

41.0 

4.2 

10.7 

20,5 

25.6 

35.6 

! 43.0 

40.7 

1.6 

! 4 - a 

2.0 j 

9.3 ; 

14.2 

28.4 

44.0 

3.2 

20.3 

30.3 

24.1 

33.4 

47.3 

30.8 

1 7 

! ft 8 

2.9 ; 

9.2 

17.4 

26. 7 

43 5 

8.2 

14.0 

33.0 

25.0 

35.1 

53.6 

42.7 

1.1 

3. 8 

2.7 i 

8.1 

15.0 

27. 3 

46.6 

2.4 

16. 4 

26 0 

20.1 

30.4 

49.5 

42.2 

1.1 

8 7 

2,0 j 

6.5 

IB . 6 

22.5 

47.2 

3.2 

20.4 

83.0 

25.0 

42,5 

53. 4 

47.7 

1.1 

3.2 

2.4 1 

7. 6 

8.2 

28. 5 1 

53.0 

2.7 

34.8 

42.7 

38.1 

81.0 

50. 6 

43.4 

0.8 

1.8 i 

1.8 

4. 6 

3 8 

42.1 

48. 1 

1.4 

32.7 

43.3 

88.0 

41.0 

52 0 

40.6 

1.0 

1.6 

1.2 

3.4 

3 2 

41.9 

50.2 

1.3 

31.8 

45.1 

87.0 

33.5 

46.6 

42.4 

1.7 

8 2 i 

2.3 

5,6 

4.4 

40. 7 

46.8 

2.5 

87.2 

46.8 

43.0 

82.1 

38.9 

85.1 

0.7 

1.7 

1.3 

6.1 

5.8 

47.7 

39.0 

1.4 

0.3 

0.0 

0.0 

14.1 

20.4 

17.3 

0.0 

0.1 

0.1 

4.5 

10.1 

2.7 

82.2 

0.5 

0.6 

15 

1.3 

18.0 

20.7 

24.7 

0.3 

0.6 

0.4 

3. 5 

5.2 

3.6 

86.3 

1.4 

0.6 

1.7 

0.0 

8.8 

11.3 

8.0, 

0.1 

0.3 

0.1 

9.1 

33.4 

7.8 

68.4 

1.3 

0.6 

1.8 

6*0 

5.7 

13.6 

0.8 

0.1 

0.2 

0.1 

6.5 

mo 

6.5 

73.3 

0.7 

0.0 

1.8 

0,0 

2.4 

8 7 

6.5 

0.1 

0.5 

0.2 

11.0 

15.4 

9.0 

62.3 

1.7 

0.8 

1.4 

1*9 

4.2 

8.8 

6.2 

0.1 

0.2 

0.2 

8.4 

12.4 

12.2 

64.0 

2.1 

1.1 

1.4 

1.8 

5.1 

0.1 

7.6 

0.1 

0.3 

0.2 

10.2 

10.5 

11.1 

66.8 

1.3 

8.0 

2.8 

1.8 

5.1 

10.4 

7.6 

0.2 

0.7 

0.4 

8.8 

10.0 

11.2 

66 3 

3.7 

0.0 

0.8 

0.7 

8.0 

14.7 

9.4 

0.2 

0.4 

0.8 

4.5 

11.3 

ft . 5 

76.5 

2.2 

0.5 

0.0 

0.7 

17 

2.0 

1.0 

0.2 

0.2 

0.2 

11.5 

20.3 

17.3 

45.4 

ft. ft 

1.4 

1,6 

1.6 

2.0 

5.7 

8.0 

0.2 

0.5 

0.4 

HR 

25.1 

1 ft . 5 

40.7 

3,9 

0.7 

0.8 

0.7 

2.8 

2.9 

2.5 

0.2 

0.3 

0.8 

11.1 

00.2 

12.2 

42.3 

4.2 

0 .T 

2.8 

1.4 

8.7 

6,4 

5.5 

0.4 

1.1 

0.7 

6.6 

10.4 

15,6 

00.1 

7.4 

0.0 

i;t 

1.1 

6.9 

to 

7.8 

0.2 

1.6 

0,0 

4.7 

&8 

10.1 

67.0 

8.5 
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COMPOSITION OF AMERICAN 


OR AIMS AMD Of HER SEEDS. 

Corn (maize) kernel— 

Dent, raised in Connecticut 
Detit, raised in Kansas ..... 
Dent, raised in Michigan — 

Dent, raised m Missouri 

Dent, raised in Texas 

Dent, raised in Wisconsin . . 

Dent, all analyses 

Flint, raised in Connecticut.. 
Flint, raised iu Massachusetts 
Flint, raised in Michigan. .. 
Flint, raised in New Hamp- 
shire 

Flint, all analyses 

Sweet, raised in Massachu- 
setts 

Sweet, raised in Pen navi vauia 

Sweet, all analyses 

Pop varieties 

Soft varieties 

All varieties and analyses . . 
Field-cured, dent varieties . 
Field-cured, dent varieties, 
small and from immature 

ears 

Field-cured, flint varieties . . 
Field cured, flmt varieties, 
small and from immature 


In fresh or air-dry material. 


Water. 


Sorghum seed - 

Barley 

Oats 

Bye 

Wheat, spring varieties 

Wheat, winter varieties, raised 


Alabama 

California 

Colorado 

Georgia 

Indiana 

Maryland 

Michigan 

New Jersey — , 
North Carolina. 


Pennsylvania 

Tennessee 

Virginia 

Wheat, winter varieties, all anal- 

, all complete analyses of 

all varieties 

Ktee 

Buckwheat 

Sojabeau 

Cow-pea 


NiUi rao ducts. 


Corn (maize) meal . 
Corn and'cob meal . 
Oatmeal 


Ash. 


Protein. 

(NX6.2&).- 


S 3 

© 

1 

E 

a 

fc 

a 

| 

‘S 

a 

jj 

I 

Average. 

B 

| 

’5 

a 

Maximum. 

Average. 

§ 

8 

S 

3 - 

j 

5 

a 

i 


P.ct. 

/*. ct 

P. ct. 

P. ct 

P.ct 

F . ct. 

V . ct. 

P. ct 

P . ot . 

2 

0.6 

10.9 

10 .K 

1.3 

1.8 

1.6 

8.3 

11.3 

10.1 

0 

11.4 

12.3 

11.9 

1.3 

i. 7 

1.5 

9.1 

10.7 

10.2 

7 

11.7 

14.1 

111.1 

1.3 

1.0 

1.4 

».» 

11.8 

11.0 

22 

7.4 

9.1 

8.2 

1.3 

2.1 

1.7 

8.2 

32.6 

10.5 

10 

9.3 

13.1 

19.6 

1.0 

1.7 

1.4 

0 8 

11. 0 

10.4 

r » 

13.7 

10.4 

17.0 

1.3 

2 « 

1.7 

8 7 

io . :t 

9.4 

m 

0.2 

19 4 

10.6 

1.0 

S h 

1.5 

7.5 

■11.8 

10.8 

ii 

8.7 

18 2 

14.2 

1 0 

1.6 

1.3 

8.0 

11.6 

10.1 

12 

8.9 

14. 4 

11.1 

1.1 

1.6 

i .4 

7.6 

12.9 

11.1 

4 

12.9 

13. & 

13.2 

1 4 

1.5 

1.5 

10.7 

12. U 

11.5 

11 

8.3 

11.5 

10.1 

1.3 

1 8 

1.3 

10. 5 

13.7 

11.0 

08 

4.5 

19.6 

11.8 

1.0 

l 9 

1.4 

7.0 

13.7 

10.3 

| 0 

6.3 

10.0 

8.7 

1.0 

1.9 

1.8 

11.6 

14.4 

12.8 

1 8 

7.0 

9. r * 

8.0 

1.7 

2.4 

2.0 

9 ft 

11.7 

19.7 

| 20 

6. 0 

10.9 

8.8 

1.4 

2.4 

1.9 

9. & 

15. 3 

11.6 

4 

8 0 

11.8 

10.7 

1.3 

1 7 

1.5 

0 7 

13.1 

11.2 

5 

6.1 

14.1 

0.8 

1 4 

1 9 

l.tt 

8.8 

14.6 

11.4 

208 

4.5 

20.7 

10.9 

1.0 

2,6 

1.3 

v 7 .(i 

15. a 

10.5 

17 

28.8 

39.3 

84.2 

0 7 

1.3 

0.9 

4.4 

8 3 

6.8 

9 

17.7 

57. 3 

30.6 

6.7 

1.4 

1.0 

6.2 

8.6 

6.7 

48 

22.0 

32. 1 

27.1 

0.6 

J 6 

1.8 

5.6 

10.4 

8.0 

7 

24. 0 

74.8 

84.5 

0.4 

1 0 

O.H 

3.8 

| 10.3 

7.9 

10 

9. 3 

i 10.8 

I 2 .S 

1.4 

4 3 

2.1 

! i .7 

. 11.8 

9.1 

10 

7.2 

12,6 

10.9 

1.8 

3.2 

2.4 

8. 0 | 

i 15. 7 

12.4 

30 

8.9 

13. 5 

1 1.0 

2.0 

4.9 

3.0 

8 0 

; 14.4 

11.8 

6| 

8. 7 

13. 2 

11.6 

1.8 

1.0 

1.0 

0 5 

12 1 

10.0 

13 

8.1 

13.4 

10.4 

1.5 

2 6 

1.9 

8.4 

15.4 

12.5 

17 

l 

9.4 

12.4 

10.9 : 

1.8 

2.4 

2.0 1 

9.8 

13.7 

11.4 

4 

10.7 

11.2 

11.0 

1.5 

3 0 

1.8 j 

8.3 

13.8 

11.1 

50 

7.9 

10.6 

9.6 

1.8 

3.6 

2.2 i 

11,2 

15.9 

13.3 

8 

6.0 

12.2 

9.9 

3.0 

2 3 

1.9 

9.5 

14.0 

11.6 

8 

9. 9 

12. 4 

10.8 

1.4 

2 1 ; 

l.s 

11 9 

14,5 

19.2 

9 

8.4 

11.9 

10.5 

1.4 

2.2 ! 

1.8 

9.8 

14. 5 

11.7 

23 

9.1 

13.8 

10.8 

1.0 

2.1 j 

1.7 

9.1 

10.2 

11.0 

12 

7.7 

13.5 

9.8 

1.8 

2 2 j 

1.9 

16.5 

14.0 

11.6 

13 

13.3 

14.0 

18,7 

1.8 

2.2 ! 

2.0 

9.2 

12.5 

10.8 

22 

8.2 

11.7 

10.0 

1.8 

i .9 : 

1.0 

8.9 

12.4 

10.4 

5 

1 9.0 

13.0 

9.0 

1.6 

2.0 

1.7 

8.1 

10.6 

8.0 

41 

7.6 

13.3 

10.7 

0.8 

8.0 

1,0 

9.5 

15.6 

11.8 

14 

7.1 

11.9 

10.2 

1.0 

2.4 

1*9 

10.0 

16.0 

12.9 

11 

8.8 

12.3 

10.3 

3.1 

2.5 

1.7 

10.2 

14.0 

12.2 

202 

| 7.1 

14.0 

10.5 

0.8 

8.6 

1.8 

8.1 

16.6 

11.8 

810 

7. t 

14.0 

10.5 

0 8 

3.6 

1.8 

8.1 

17.2 

11.9 

10 

11.4 

14.0 

12.4 

0.3 

.5 

9.4 

6.9 

8.6 

7,4 

8 

10.9 

14.8 

12.0 

1.0 

2.3 

2.0 

8.6 

11.0 

19.0 

8 

5.0 

19.3 

10.8 

8.1 

5.4 

4.7 

26.3 

40.2 

34.0 

5 

10.0 

20.9 

14.8 

, 2.9 

8.4 

8,2 

19.3 

23,0 

20.3 

77 

8.0 

27.4 

16.0 

0.9 

4.1 i 

1.4 ! 

7.1 

18.9 

9.9 

7 

9,5 

26.3 

15,1 

1.2 

1.9 1 

1.5 | 

5.8 

12.2 

3.6; 

6 

6.2 

8.8 

7.0 

1,8 

2.2 I 

8.0 

12.9 

16.8 

14.9 
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FEEDING 8TOFF8— -Continued. 


Xu fresh or air-dry material. 

Calculated to water-free sub- 
stance. 

C 

rode fiber. 

Nitrogen free 
extract 

Tat. 

Ash. 

bt 

« 

-fi 

Pro- 

tein. 

Fiber. 

Nitro- 
gen- 
free ex 
tract. 

Fat. 

1 

s 

*3 

£ 

3 

E 

* 

< 

S 

p 

a 

‘3 

s 

i 

I 

•p 

!S 

8 

1 

£ 

> 

< 

s 

p 

s 

5 

Maximum . 

1 

« 

W) 

2 

01 

*<■ 

•4 

«> 

% 

-fi 

« 

bt 

P 

3 

i 

§ 

■S 

P.ct. 

P.ct. 

r. ct. 

V.ct. 

i\ Cl. 

V. d. 

r. a 

7 * ct. 

r. ct 

V. ct 

i 7\ ct. 

i 

r. cl 

/*. ct 

J\ct. 

La 

2.2 

1.7 

69.2 

73 4 

71.3 

3 8 

, 5.2 

4.5 

1 8 

s 11.3 

! 1 9 

80.0 

5.0 

1.7 

2.7 

iL*» 

68.4 

71.7 

09. « 

j 4 5 

• 5.1 

4.9 

1.7 

11.0 

2. 5 

78.6 

5.6 

2.0 

2.5 

2.3 

CG 3 

67 8 

07.4 

! 4 6 

: 5,o 

4.S 

1.6 

12.6 

2.6 

77.7 

5.5 

1.4 

8.3 

2.4 

69 8 

74.8 

71. S 

4 a 

' 7.5 

6.4 

1 9 

1 1.4 

2.6 

78.2 

5.9 

1.8 

4.2 

2.s 

66.7 

71.8 

60.3 

i 5.0 

6 fi 

6.5 

1 6 

ll.fi 

3 1 

77.6 

6.1 

l.a 

2 9 

1.8 

65.4 

68 1 

60. H 

| 3.1 

' 4.3 

its 

2.9 

11.3 

2.1 

79.1 

4.0 

0.0 

4.K 

2.2 

65. 0 


70.4 

:u 

7*5 

5.0 

1 7 

li,3 

2.6 

78.6 

5.6 

0.8 

1.5 

1.2 

65 0 

73.3 

os.o 

«« 9 

5. 7 

4.0 

1.5 

11 8 

1.3 

80.0 

5.4 

LI 

2.5 

1.0 

go. r> 

74 2 

60. S 

3 4 

5.9 

4.7 

3.6 

12.4 

2.1 

78.6 

5.3 

2.0 

a. 6 

2.2 

66. 0 

67,4 

06.6 

i.H 

5.1 

5.0 

*•* 

13. 2 

2 5 

76.8 

5.8 

0.8 

1.3 

1.1 

67.6 

73 3 

70.2 

4.7 

7 1 

5.5 

1.7 

12.8 

1.2 

78.2 

6.5 

0.7 

2.9 

1.7 

65.9 

76 7 

!.M 

3.4 

7.1 

5.0 

J .7 

11.8 

1.0 

79.0 

5.6 

1.6 

2.6 

2.1 

05. 5 

68.9 

07.0 

3 8 

0.2 

7.0 

2 0 

14.0 

2.3 

73.4 

8 3 

8.0 

5.2 

2.7 

62. 5 

69 1 

00.6 

7.8 

11 0 

9.0 

2,2 

J 1. 6 

4.0 

72.4 

9.8 

3 r» 

5.2 

2.S 

61.8 

72 1 

00. S 

3 K 

0.3 

8.1 

2 1 

12. 3 

3.1 

73.2 

8.8 

1.2 

2.3 

l.S 

68.4 

71 1 

00.0 

4 2 

6 0 

6.2 

1 7 

12. 5 

2.0 

77.9 

5.8 

1.3 

3.3 

2.0 

66. 0 

75. 6 

70.2 

:> o 

6 7 

6.5 

1 8 

12,5 

2.2 

77.4 

6.1 

0.7 

5.2 

2.1 

61 « 

76 7 

00.0 

3 1 

9. 3 

6.4 

1 7 

11.7 

2.4 

78.1 

6.1 

0.9 

3.8 

1.2 

50.3 

59 4 

53.0 

2 9 

4. 0 

a. 5 

1.3 

9.6 

1.8 

81.9 

5.4 

0.9 

1.8 

1.1 

33 5 

08 2 

51.2 

1.8 

4.3 

a.4 

1.6 

10.6 

1.8 

80.6 

5.4 

0.7 

1.6 

1*8 

53.9 

«.4 

5S.1 

14 

6.3 | 4.2 

1 

1.7 

10 9 

L 8 

79.8 

5.8 

.a 

1.0 

0.8 

39.9 

62.5 

58.4 

1.4 

1 

4.3 

SI. 8 

1 3 

11.0 

i 

1.2 

80.6 

5.0 

3.5 

8.7 

2.6 

59. 0 

73.6 

00. s 

2 J 

4.6 

3,0 

2.4 

10 4 

3.0 

80.1 

4.1 

1.8 

4.2 

2.7 

06.7 

73,9 

00. s 

1 5 

3 2 

1.8 

2.7 

13.9 

3.0 

78.4 

2.0 

1.5 

12.9 

0.5 

53.5 

66 9 

50.7 

3 4 

5.8 

5.0 

3.4 

13 2 

10.8 

67.0 ' 

5.6 

1.4 

2.1 

1.7 

71.2 

73.9 

72.5 

1 4 

2.1 

1.7 

2.1 

11.8 

1.9 

82.3 

1.9 

1.8 

2.3 

1.8 

06. J 

74,0 

7U2 

• 1 8 

! 

2.G 

2.2 

2.1 

13.9 

2.0 

79.5 

2.5 

1.8 

1.0 

1.0 

68.5 

i 74.4 

: 

71 .$ 

1 

. 1.6 

2.7 

2.2 

2.2 

12.8 

1.8 ! 

80.7 | 

2.5 

1.8 

2,2 

2.0 

70.2 

74. 8 

72,5 

i l. & 

1.8 

1.6 

2 V 

12.5 

2.2 

81.5 * 

1.8 

1.1 

2.2 

1.6 

67.9 

74.3 

70.0 i 

1 1.6 

3.0 

2.4 

2.4 

14 7 

1.9 

78.3 j 

2.7 

L4 

2.0 

L 7 

69.6 

73.8 

78.0 . 

2 1 

2.7 

2.3 

1 2 1 

12.8 | 

1.9 

80,7 

2.5 

l.fl 

2 4 

2.0 

69.3 

71.9 

70 .il 

, 1.6 

2 3 

1.9 

! 1.9 

14.6 | 

2.2 

70.2 

2.1 

1.0 

2.3 

1.7 

70.3 

74.8 

72.2 

! J. 6 

2 7 

2.1 

2. 0 

13 0 1 

1.9 

80. 8 ! 

2.3 

1.1 

j 2.4 

1.8 

70.6 

75.9 

72,1 

1 1.3 

2.5 

2.0 

1 9 

13.0 ! 

2.0 

80.9 J 

2.2 

1,5 

27 

2.2 

70.0 

75.2 

72.9 
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MILK products Continued. 

Baric? meal 

Bye flour 

wheAt flour, all analyse* , 

Graham flour 1 

Buck* heat flour . .... 1 

Ground linseed 

Pea rneol 

Giouud coin awl oats, <’<jual parts. 

WA8TK PROD IT I A. 

Corn (maize) cob 

Uounu.v chops 

Coin (maize) germ 

Gluten meal 

Starch feed, wet 

Oat feed 

Barley screenings 

Malt sprouts . 

Brewera’ grains, wet 

Brewers’ grains, di u*d 

Rye bran 

Wheat bran, Irom spring wheat 
Wheat brau, from w intei wheat. 

Wheat brau, all nnalvses 

Wheat middlings 

Wheat shorts 

Wheat screenings 

Wheat-screenings meal 

Wheat tloui of sei ceilings 

Cockle bran 

Rice bran 

Rice hulls 

Rice polish 

Buckwheat middlings 

Cot ton-seed meal , 

Cot ton- need bulls ■ 

Linseed meal, old-process ( 

Linseed meal now-process i 

Palm nnt, rueal j 

Apple pomace t 


COMPOSITION OF AMERICAN 


In fresh or Air-dry material. 
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FEEDING STUFFS— Continued. 



28510 — No. 12 2 


Including fiber. 















ABSTRACTS OP PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS IN 

THE UNITED STATES. 


Alabama College Station, Bulletin No. 23 (New Series), February, 1891 (pp. 64). 

Co-operative soil tests with fertilizers, J. 8. Newman (pp. 3- 
61).— -A report is given of 24 co-operative tests of fertilizers with cot- 
ton on typical soils in 22 counties of the State. The geueral plan of 
the experiment was as given in Bulletin No. 12 (new series) of the 
station (See Experiment Station Record, Yol. II, p. 9), and was closely 
followed in nearly every case. The land selected proved in most cases 
to bo well adapted to the test, in some cases being unusually eveu in 
fertility. On 12 fifteenth-acre plats sulphate of ammonia, dissolved 
bone-black, and bainit were each used singly, two by two, and all 
three together ; floats, green cotton seed, aud stable manure were each 
used alone; aud floats were also used in combination with greeu cotton 
seed or with sulphate of ammonia. Three plats received no manure. 

Data relative to the yield of cottou at each picking aud the total 
yield for each plat, together with field notes on the growth and appear- 
ance of the crop, are tabulated for each experiment. The results were 
quite pronounced in favor of the use of special fertilizers in about one 
third of the trials, and in several others they were suggestive. Thus, 
on eight fields the indications were that nitrogen and phosphoric acid 
were the elements most needed for the production of cotton ; on two, 
phosphoric acid alone; on two, potash and nitrogen; aud on four, all 
three elements. 

For comparison, the results are given of the experiment at the 
college on the same plan, reported in Bulletin No. 22 of the station 
(See Experiment Station Record, Yol. II, p. 548). 

Considerable interest in the experiments is reported to have prevailed 
among the farmers throughout the counties in which they were made, 

A list is given of the 42 farmers taking part in the co-operative 
experiments in 1891, brief notes on the soils represented, and directions 
for carrying out the tests. 

Report of the Alabama weather service fob January, 
1891, P. H. Mell, Ph. I)., and J. M. Quarles (pp. 62-64).— Notes 
on the weather, aud a tabulated monthly summary of meteorological 
710 
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observations and of soil temperatures (taken by A. M. Lloyd) at depths 
of from 1 to 96 iuches below the surface. 

Alabama College Station, Bulletin No. 24 (New Series), February, 1891 

(pp. 16). 

Dairying and breeding, Isaac Ross (pp.3-11).— 1 This is a popu- 
lar discussion on the 44 model dairy cow, w on methods and rules for 
breeding, feeding, and care of animals, and ou butter making, prepared 
for the farmers of the State. 

Report of tiie Alabama weather service for February, 
185)1, P. II. Mell, Pii. 1)., and J. M. Quarles (pp. 12-16).— Notes on 
the weather, and a tabulated monthly summary of meteorological 
observations and of soil temperatures (taken by A. M. Lloyd) at depths 
of from 1 to 96 inches below the surface. 

Connecticut State Station, Bulletin No. 107, April 15, 1891 (pp. 6). 

The Connecticut species of <} ymkosporangium (cedar 
apples), R. Tir axteu, 1*11. 1). — Seveu distinct species of Gymno sporan- 
gium have been found in Connecticut — 44 two upon the white or swamp 
cedar (Cuprcssus thyaides) neither of which is economically important, 
one peculiar to the common juniper (Juniper us communis ), three upon 
the red cedar ( J . rinjiniana), and one occuriing on both the last-named 
plants; the last live species all possess more or less economic interest 
from the rusts which they are likely to produce. 7 ’ 

The writer has continued experiments on all these species for the past 5 years, and 
lias succeeded by artificial cultures under test conditions in connecting all but one of 
them (Ggninoaporangium etlmi) with its proper rust, making at the same time a 
critical stpdy and comparison of the different forms and stages. In a paper on the 
subject, (published in the Botanical Gazette, Yol. XIV, No. 7), attention was called (pp. 
109 and 172, note) to the fact that the so-called bird's nest Gymnosporangium of the 
red cedar, which had hitherto been confused with another Americau ( ft. clavijm), as 
well as with a European species (ft. muicum), was shown by cultures made at this 
station and at Cambridge, as well as by observations made in the vicinity of New 
Haven, to be a distinct and peculiarly Americau form. * * # Experiments per- 
formed by the writer before he became connected with this station have been re- 
peated here in the case of ft. matropnx, ft, globosum, ft. bheplatum , and ft. cturarutformi *, 
the failure of cultures with ft. elUaii on the two occasions when they were attempted 
having been directly traceable to the use of teleutos pores, which were not in good 
condition for cultures, the species not being readily obtainable in a fresh state. In 
the oase of ft. maerop iw, ft. clavariivforme, and ft. biaeptatnm results were obtained 
identical with those previously published by the writer; while in the oase of ft. 
gfobostm certain additional faots wero ascertained, namely, that perhaps the most 
common orange rust of apples in this State is undoubtedly caused by this species. 
This rust, which has been referred to in previous papers as “ laeerata s” was induced 
by inooulatiou with sporidla from ft. globosum on throe seedling russets, the inocula- 
tion being made in the greenhouse by forcing the cedar apple, as well as its host, so 
early in the spring that all possibility of accidental mixture was avoided. Spermo* 
gonia appeared the first week in April, the infection having been made late in 
March, and perfect aud typical awidia wero developed early in July. In addition to 
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the cultures of G. glcfbosun, which were made on these apples, two plants of the 
mountain ash ( Pyru s amtricana) were inoculated with the same Gymnosporangiam 
in April, and having produced luxuriant spermogonia, gave abundant and well* 
developed seeidia late in July. It may be mentioned in passing that these acidia 
were not the Rwstelia comuia which occurs on the same host farther north, bat 
had all the characters of the lit rsteUa, which follows inoculation by G. globosum on 
other hosts. In addition to the above facts it was ascertained that a rust of quinces 
and of Keiffer pears was referable to the same source, both hitherto unrecorded hosts 
for this speoieB. Cultures of G. globosum on hawthorn ( Crataegus crus-galli) were also 
repeated and produced abundant and well-developed mcidia under equally strict 
conditions, confirming the writer’s previous statements in all respects. 

A brief account is given of the author’s observations of the “bird’s 
nest” Gymnosporangium, and the new species is described as follows: 

Gymnospor any turn nidus avis, n. sp.— Sporiferous masses when young, cushion- 
like, irregularly globose or oval, small and distinct or elongate and confluent accord- 
ing to the habitat, rich red brown, when mature indefinitely expanded by moisture, 
orange-colored. Teleutospores two-celled, irregular in shape, broadly ovate to sub- 
elliptloal or fusiform, bluntly rounded or slightly tapering towards the apex, sym- 
metrical or often slightly bent. Average dimensions 0.055 X 0.025 m,n . Proraycelia 
several, not uncommonly proceeding from either extremity. Pedicels when young 
often more or less inflated below the spore. Mycelium perennial in leaves, branches 
or trunks of Juniperus virginiana very commonly inducing a “ bird's nest” distortion. 

Rmtelia stage. — Spermogonia yellowish orange, preceding the aecidia by about 10 
days. jEcidia hypophyllous or more commonly on petioles, young shoots and 
especially on young fruit, densely clustered, brown, at first subulate, then fimbriate, 
the peridia splitting to the base with its divisions slightly divergent. * Peridial cells 
rather slender, the ridges somewhat prominent, snblabyrinthiform, horizontal or 
becoming inwardly oblique towards the extremities. Average measurements (towards 
the apex of the peridia) 0.07 x 0.018 mm . Aecidio spores smooth, spherical, or irregu- 
larly oval to oblong, average diameter 25 mm . 

Mycelium annual in the leaves of Cydonia (quince) and in leaves, stems, and fruit 
of Amelanchier canadensis (service-berry) in June. 


Delaware Station, Bulletin No. 10,* October, 1890 (pp. 82). 

Introduction, A. T. Neale, Ph. D. (pp. 3-7).— Attention is called 
to some important points connected with the report on the use of fun- 
gicides for diseases of the grape, as given in the bulletin. 

(1) A vineyard in Delaware, measuring 45,88$ square feet, in 1890 
yielded a crop which sold for $933.24. “Of this amount $710.75 
was left after harvesting, shipping, and commission expenses had been 
paid; this is equivalent to $074.30 per acre.” Good management of 
the vineyard, neatness in preparing fruit for sale, and business ability in 
finding and holding a first-class market, can account for only a portion 
of this profit; the rest seems to have been due to the use of fungicides, 
which prevented the black rot from ruining the fruit, 

(2) “ The method of leaving a few unsprayed trees in the center of a 
vineyard to represent what the vineyard would yield if the black rot 


* Bulletin No. 9 bos not yet been issued. 
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were left unchecked, is fallacious, and tends to depreciate the impor- 
tance of the Bordeaux treatment.” 

(3) The first applications of fungicides may destroy the disease 
already present; subsequent applications prevent its invasion. The 
experience of the station in experiments in different vineyards is cited 
to show this. 

(4) Experiments by the station corroborate those of French investi- 
gators, in demonstrating that anthracnose, as well as black and bitter 
rot and mildew, “ may be held in check by the Bordeaux mixture and 
also by a cheaper preparation, viz., carbonate of copper.” 

(5) As regards the effect of the fungicides on the marketable quality 
of the fruit, the grower can bo guided by his eye as long as he uses the 
Bordeanx mixture. If the grapes are much stained they should be 
washed with a very dilute mixture of vinegar and water; “but if any 
salt of copper comes into use which protects the grapes without causing 
stains, then chemical tests must detei mine whether the grapes carry 
copper in quantity exceeding that found in ordinary healthful food.” 

Diseases of the vine controlled by several different salts 
of COPPER, F. D. Chester, M. S. (pp. 8-32) — This iucludes a report 
on experiments with fungicides for black rot and anthracnose. 
Directions for preparing and applying the fungicides used in these 
experiments, the wholesale prices of materials, etc., are also given. 

Experiments at Smyrna .— These were in the vine,\ ard of L. E. Anthony, • 
and were a repetition of those of 188b, reported in Bulletiu No. 6 of the 
station (See Experiment Station Record, Vol. I, p. 195). “In both 
cases the Bordeanx mixture was used upon the entire vineyard with the 
exception of certain check rows left unsprayod.” A diagram of the vine- 
yard is given. April 11, 1890, the vines were washed with a solution 
of copper (1 pound to 25 gallons of water). This is known as the “ win- 
ter treatment.” Bordeaux mixture was applied four times between May 
7 and June 27. The filth spraying, July 21 and 22, was made with the 
carbonate of copper and carbonate of ammonia mixture. In 1889, when 
only the Bordeanx mixture was used, the fruit was badly stained, bat 
in 1890 only a few hundred pounds were sufficiently stained to require 
washing. “ Even this, the writer believes, could have been avoided by 
making the applications of the Bordeaux mixture lighter.” August 1, 
the diseased fruit was picked and the loss due to the rot was calculated. 
“For the nnsprayed vines the loss by rot was approximately 10 per 
cent ; for the sprayed vinos approximately one half of 1 per cent.” In 
1888, owing to the ravages of black lot, only 250 pounds of grapes were 
harvested; in 1889 the vines were sprayed with Bordeaux mixture and 
yielded 2,953 pounds of grapes, or 2.72 ponnds per sprayed vine ; in 1890, 
with the treatment indicated above, 7,451 poundsof grapes were harvested 
from the sprayed vines, or at the rate of 8.47 pounds per vine. The net 
receipts from 7,451 pounds of grapes produced by the treated vines was 



714 

$560.90; the cost of spraying was $27.80, leaving a net income of 
$533.10. 

Details of the experiment are given in notes and tables, and the 
results are thus summed up: 

(1) As a result of two years’ treatment in a vineyard previously well-nigh ruined 
through the ravages of blank rot, the yield has been raised to the normal of 8.47 
pounds per vine, and the percentage of rot reduced to about one half of 1 per cent. 

(8) The net income per vine was 75 cents, and the cost of treatment 3 cents, leav- 
ing a net balance of 72 cents per vine. 

(3) A few check uu sprayed rows left between j.i majority of others which are sprayed 
fail to become a measure of the loss in an untreated vineyard. 

Experiment h near New Caxtle . — These were on Champion grapes in 
the vineyard of Dr. J. J. Black. The fungicides used were aimnoniacal 
carbonate of copper, carbonate of copper and carbonate of ammonia 
mixture, precipitated carbonate of copper, and Bordeaux mixture. A 
diagram illustrates the location of the sections of the vineyard where 
the different fungicides were used. Antliracnose was the prevailing 
disease, but there was also a certain amount of black rot. April 12 a 
part of the vines were sprayed with a solution of sulphate of copper 
(1 pound to 20 gallons of water). Five applications of the different 
fungicides were made between May 17 and July Iff. u The last appli- 
cation to vines sprayed with the Bordeaux mixture was made with the 
carbonate of copper and carbonate of ammonia mixture. As a result, 
it was not found necessary to wash any of the fruit at harvest.” One day 
previous to harvesting the crop the diseased berries were picked and 
weighed. A table shows the results for each kind of treatment. The 
percentage of diseased fruit varied from 20.2 on the unsprayed vines to 
1.9 where the Bordeaux mixture was heavily applied ; the yield per vine 
ranged from 1.12 pounds for the unsprayod vines to 4.5 pounds where 
the Bordeaux mixture was heavily applied. The results of the experi- 
ment may be summed up as follows: 

(1) The winter treatment of these vines with sulphate of copper has been highly 
beneficial, the percentage of diseased fruit being nearly twice as great on vines which 
did not receive this treatment as on those which did, while the yield by the winter 
treatment was increased about 1 pound to the vine. 

(2) In this experiment the aimnoniacal carbonate of copper has not given satisfac- 
tory results. 

(3) The carbonate of copper and carbonate of ammonia mixture, combined with 
the winter treatment [was cheaper ami more elective J, * * * yet it is question- 
able whether oven this mixture is to be generally recommended. 

<4) The precipitated carbonate of copper is nearly as effectual in preventing rot 
and anthracuose as the Bordeaux mixture, and on account of its cheapness promises 
much, 

(5) The Bordeaux mixture has produced the best results ; not only by diminishing 
the rot and anthracuose, but by apparently stimulating the growth and vigor of the 
vines. 

(6) According to this experiment a light spraying of the Bordeaux mixture is 
nearly os effectual as a heavy spraying. 
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j Experiment# near Newark . — These were on Concord gropes in the 
vineyard of the Kamiolpli Peters’ Nursery Company, where the conditions 
were particularly favorable to the rot and other diseases. The plan of 
the experiment is shown in a diagram. In addition to the fungicides 
used in Dr. Black’s vineyard, a modified t an celeste and mixture No. 
5, U. S. Department of Agriculture, were applied to certain vines. 
Six applications were made between May 10 and August 7. 

In order. a« before, to avoid the necessity of washing the fruit sprayed with the 
HortJeanx mixtnie, the last two sprayings ol these vines (on July 21 and August?) 
were made with the modi bed eau celeste. Owing also to the previous scorching of 
the foliage by the sulphate of soda in the precipitated carbonate of copper, it was 
decided to discontinue the original form ot this mixture, and accordingly at the last 
two sprayings the second form of the mixture was used, by adding to each 8ft gallons 
of water l pound of the dry e.nrbonute of copper, and a solution containing Jounces 
of common glue. The addition of a small amount of glue to the mixture caused a 
remarkable adherence of the lluid to the berries, which was not the case when the 
glue was omitted. 

A table aliowa the result for each kind of treatment. The percent- 
ages of diseased fruit varied from 46.5 for one row of the unsprayed vines 
to 2.3 where the precipitated carbonate of copper was used, with the 
winter treatment. The yields per vine were quite irregular, probably 
due to the neglected state of the vineyard. The results of this experi- 
ment may be summed up as follows : The annnoniacal carbonate of cop- 
per and the carbonate of copper and carbonate of ammonia mixture did 
not give satisfactory results. “The precipitated carbonate of copper, 
Bordeaux mixture, modified eau celeste, and mixture No. 5, U. S. 
Department of Agriculture, were all effective fungicides iu protecting 
the vines from rot. From the point of protection from rot the precipi- 
tated carbonate of copper takes the lead, but, all tilings considered, the 
Bordeaux mixture seems to have done better work by apparently stimu- 
lating the growth of the vines. Unsprayed rows left between a 
majority of others which are sprayed fail to become a measure of the 
loss iuan untreated vineyard.” 

With a view to studying the progress of the disease during the sea- 
son of 1890, bags were put upon twenty-five clusters of grapes each 
week, from May 22 to August 4. On September 2 all the bags were 
opened and the diseased and healthy berries in each lot couuted. The 
results, as indicated iu a table and diagram, indicate a period of great 
infection between June 5 and 14, and a second infection between July 
3 and 11. In the first case the weather was favorable to the progress 
of the disease, but in the second case the attack can not be explained 
by the meteorological conditions. 

Directum for preparing and applying the fungicides used in these 
experiments, wholesale prices of materials, etc. —The methods used iu 
preparing the six different fungicides used in the experiments reported 
in this bulletin, are described. 

The oost of the materials in 100 gallons of each of the fungicides is 
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reckoned as follows for 1800: " carbonate of copper and carbonate of 
ammonia mixture 25| cents, precipitated carbonate of copper 34 cents, 
modified can celeste 40 cents, arnmotiiacal carbonate of copper 57f 
cents, Bordeaux mixture $1.51, mixture No. 5 $1.35. 

Spraying apparatus is described and discussed, with illustrations. 
The following is a general r6sum6 of the experiments of 1889 and 
1890: 

(1) In cases where vineyards have become seriously affected by disease so that it 
is necessary to use heroic measures, the Bordeaux mixture or the carbonate of cop- 
per in suspension in water, with glue, offer the most promising results. The latter 
on account of its cheapness has points in its favor. 

(2) The carbonate of copper and carbonate of ammonia mixture (B) is to be preferred 
to the ammoniacal carbonate of copper (A) and may be used for the last application, 
where the Bordeaux mixture is previously applied, in order to overcome the necessity 
of washing the fruit ; or it may be used with the winter treatment for all applications 
in vineyards in which the rot has been reduced to a minimum by one or two years* 
treatment witli stronger fungicides. 

(3) The modified eau celeste and mixture No. 5, U. S. Department of Agriculture, 
are effective fungicides, but on account of their tendency to scorch the foliage, are 
open to objection. 

(4) Whore the Bordeaux mixture is used, the last application with this mixture 
should be liglit, and the final application should be made with either the carbonate 
of copper and carbonate of ammonia mixture or with the modified can celeste. 

(5) In using the Bordeaux mixture it is not necessary to plaster the vines, Ono 
gallon to every live vines of average size is sufficient. 

(6) The cost of application where the Bordeaux mixture is used need not exceed 3 
cents per vine for the season, and with greater economy in the use of the material 
this can be reduced. 

(7) By the use of the carbonate of copper in wafer, the cost of treatment can be 
diminished about one half, bnt as this item is small compared with the value of the 
fruit, it is questionable whether it would be justifiable to select the cheaper mixture 
until further experiments have beeu made. 

(8) Complete annihilation of rot in a vineyard can not be expected from one year's 
treatment, bnt may be assured as a Tesnlt of persistent effort. 

(9) Antbracnose can be controlled with cither the Bordeaux mixture or the precip- 
itated carbonate of copper. 

(10) The nozzle to be used in applying fungicides should throw a misty spray, and 
the nearer it approaches this the better. 

(11) Wet every part of the vine, but avoid unnecessary waste of material. 

(12) The pump should have the pares that come in contact with the fungicides 
made of brass, and should give a strong and steady pressure. 

(13) The receptacle for holding the fungicide should be of liberal size, and should 
be drawn by a horse. 

(14) For diseases of the grape, spray the vines before tbe buds swell with a solu- 
tion of sulphate of copper— 1 pound of the sulphate to 20 gallons of water. Make 
the first application the middle of May, then every two weeks for five or six appli- 
cations. 


Delaware Station, Bulletin No. 11, January, 1891 (pp. 15). 

Soil and obop tests, A. T. Neale, Ph. D. — This is an account 
of preliminary experiments to teat the practical value of co-operative 
field experiments and to demonstrate their value as “ottfeet lessons.” ^ 
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The experiments included fourteen separate trials in three counties of 
the State, six being with corn, three with sweet-potatoes, two with 
peach trees, two with strawberries, and one with tomatoes. 

Corn. — An acre of land was used for each trial, and was divided into 
sixteen plats in three cases, and into ten plats in the three remaining 
cases. Nitrate of soda, muriate of potash, and acid phosphate, in 
amounts not reported, were used singly, two by two, and all three 
combined, a variable number of plats receiving no fertilizer. Unfa- 
vorable conditions rendered the results of two trials of very little value, 
“ but in no case in any of the six tests was any positive proof gained 
that the increased corn crop paid for the use of the fertilizer. * * * 
The experiments demonstrated that a large excess of the highest grade 
of plant food can be used without results, even on fields which have 
been prepared, seeded, and cultivated with special care.” 

Sweet-potatoes . — In the three trials with sweet-potatoes nitrate of 
soda 160 pounds, acid phosphate 400 pounds, and muriate of potash 
160 pounds were used alone and combined, and several plats remained 
unfertilized. “ In every case very marked profits were secured from 
fertilizers,” but “ one plat tells a story which the adjoining plat con- 
tradicts,” and “no clear explanation as to the manner in which the 
fertilizers work is at hand.” Only one of the three trials furnished 
definite indication as to the soil for this crop. Two trials were also 
made to determine whether scarlet clover turned under as green 
manure could take the place of nitrate of soda. Acid phosphate and 
muriate of potash were used alone ami combined. One trial was 
seriously affected by insects. In the other trial “ the results were 
favorable to the clover.” The plat receiving muriate of potash, acid 
phosphate, and a green manuring with clover yielded 228 bushels per 
acre of sweet-potatoes, a gain of 38 bushels over the adjoining plat 
(belonging to the previous experiment), which received nitrate of soda 
in place of the green manuring. 

Peach trees. — The two trials were on 144 two-year-old trees, 12 trees 
in each plat, and “the effects of fertilizers were measured solely by 
the growth of new wood.” The same fertilizers were used as in the 
previous experiment, with the addition of gypsum; the amounts 
applied are not stated. In one experiment the largest growth was 
with nitrogen, and in the other with phosphoric acid or with phosphoric 
add and nitrogeu combined. 

Strawlwrries . — The plants were injured by the fertilizers used and by 
the white grub, and no results were obtained the first year. 

Tomatoes , — The fertilizers used in the single experiment with tomatoes 
were the same as in the trials with corn. The land used had been in alfalfa 
and red clover the year before, and “ a medium sod was turned under 
for the tomatoes.” The results were inconclusive for any single material. 
The largest yield was with acid phosphate and muriate of potash com- 
bined, “Hei&er alone nor in combination with phosphoric acid and 
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potash did the nitrate prove that it caused an increase sufficient to pa y 
for its purchase and use.” The author suggests that the previous crop 
“ doubtless afforded a rather large supply of nitrogen, and rendered 
useless the application of nitrate of soda.” 

“The State (Jrange has asked to have those experiments continued 
next year. If they are regarded as object lessons land owners and 
fertilizer manufacturers will both prolit by the work.” 

Delaware Station, Bulletin No. 12, March, 1891 (pp. 28). 

Injurious insects and insecticides, M. II. Beckwith (illus- 
trated). — Notes on the black peach aphis (Aphis perxica'-niger), spring 
canker-worm ( Paleaerita remain), rose chafer ( Macrodactylus subspi- 
nosus), harlequin cabbage bug ( Murgantia histrioniea), cut-worms, and 
angouuiois grain moth ( Sitolroga eerealelhi), with suggestions as to rem- 
edies, and brief accounts of experiments with insecticides. Kerosene 
emulsion was successful}' used for the black peach aphis and rose- 
chafer, as well as for the black flea beetle ( Crcpuloilera curumeris). Tab- 
ulated details are given for an experiment in which 10 apple-trees were 
treated with London purple and 18 with Paris green for the codling moth. 
The best results were obtained by sprit} ing three times, using the arsen- 
ites at the rate of 1 pound to 200 gallons of water, under which con- 
ditions there was practically no difference in the effectiveness of the 
two insecticides. Brief directions arc given for the use of Loudon 
purple, Paris gieeu, white hellebore, kerosene emulsion, and tobacco 
decoction. Sprajing machinery is described and illustrated. 

Iowa Station, Bulletin Mo. 12, February, 1891 (pp. 58 ). 

Experiments with potatoes, R. P. Speer (pp. 507-518). — Brief 
accounts are given of field and greenhouse experiments with whole 
potatoes, pieces of different sizes, “nubs,” and immature potatoes as 
seed. Analyses by G. E. Patrick, M. S., the station chemist, as tab- 
ulated, show a larger amount of albuminoids in the seed ends than in 
the stem ends of potatoes, and in ripe than in uuripe potatoes or nubs. 
The experiments and analyses enforce the importance of selecting 
mature potatoes of good size and quality for seed. 

Sugar-beets, (3. E. Patrick, M. S., and E. N. Eaton, B. S. (pp. 
519-629).— -The ex]>eriments in 1890 were in continuation of those 
reported in Bulletin No. 8 of the statiou (See Experiment Station Record, 
Vol. II, p. 54). Tabulated data, including description of samples, reports 
on soil and culture, per cent of sugar (snerose) in beets and in juice, 
purity co-efficient, etc., are given for 34 samples of sngar-beeta grown 
at the station and elsewhere in Iowa. Only five of the samples con* 
tained more than 13 per cent of snorose, while eight contained over 19 
per cent. Analyses of 14 samples received from Nebraska axe also 
given. These averaged 13.2 per cent of sucrose in the beets. With a 
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view to further experiments in Iowa by the station in co-operation with 
farmers, directions are given for the culture of sugar-beets. 

Sorghum, 0. E. Patrick, M. S. (pp. 530-533).— 44 Work aiming at 
improvement of the sorghum plant by seed selection based upon analy- 
sis of individual canes, begun in 1888 and continued in 1889, with the 
results reported in Bulletins Nos, 5 and 8 [See Experiment Station 
Record, Yol. I, p. 44, and Vol. II, p. 54 1, was again continued last year 
(1890). In accordance with the plan of work, seed from only such stalks 
of 1889 as were among the highest in sugar content was planted. 
Soil and culture were nearly the same as in previous years, both sup- 
posed to be good.” 

The crop was seriously injured by drought, so that as regards the 
amount and quality of the juice the results were not as good as those 
of the previous year. 44 In percentage of sugar in the juice there was 
on the average but a trifling decline, and in quite a number of cases an 
appreciable advance, chiefly in canes growing on higher ground. 1 ’. Out 
of 179 stalks of Early Amber sorghum analyzed the analyses of the 10 
yielding the highest percentage of sucrose, as tabulated, showed an aver- 
age purity of 73.4, with a mean sucrose content of 14.88 per cent. The 
averages for the 179 canes were, purity 69.52, sucrose 13.05 per cent. 

The results of 1889 and 1890 are compared as follows: 


Early Amber. 


Average of 20 stalks showing highest sucrose 
Average of 20 stalks showing lowest sucrose . 
Average of all individual canes analyzed 


On the juice. 


Season. « ■ 


II 

< U0 { 
)I7» . 



Solids, | 
111 ix. ! 

Sucrose, j 

Purity. 


Per cent. 

l*er cent . 


1HSD 

18. 00 

14.26 , 

70.45 

1890 

! 20. U i 

14. m 1 

7197 

1689 

16. 80 , 

11.47 i 

68.24 

1890 

17.43 ! 

11 22 

64. 36 

1889 ■ 

17.80 

13.38 1 

74.04 

1890 ; 

18.77 ! 

13. 06 j 

60.52 


I 


A variety of Early Ambor grown from seed received from Minnesota 
matured about a week earlier than the station cane planted at the 
same time, bnt in analyses of 60 stocks of this variety the per cent of 
sucrose averaged only 10.64 and the purity co-efficient 61.47. 

Insects and insecticides, C. P. Gillette, M. S. (pp. 535-549).— 
This includes a brief description of a caterpillar observed by the 
author as infesting clover at the station and at Champaign, Illinois; an 
account of experiments with hellebore, “ peroxide of silicates,” and Paris 
green for the cabbage-worm (Piem rapa) ; notes on the following 
species of cut- worms observed at the station during the past 3 years: 
Agrotig messoria , A. tesselhta , A. subgothica , A. tricorn, A. ypsilon, A. 
mucia, A, cnigrum, A. bi-carnea, A. clandestina, A. badinodis, A, mb 
leripennk, A. auxitiarig, A. mereenaria, A. venerabilis, A. brunmieollig , 
A. gladiaria, A. 4 -dentate, A. suffusa , Mamentra renigera, Eadena devaa- 
tatrix, E. sputatrito, M. lignieohr, E. stipata, Nephelodes violatu , and 
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Leucania mipuncta / brief breeding-cage notes on tbe food habits of 
cut-worms; a statement of the results of experiments with various 
insecticides for the striped encumber beetle ( Diabrotka vittata ); note 
on the potato stalk-weevil (Trichobaru trinotata) ; and a statement of 
the results of experiments with a keroseue extract of pyrethrum as an 
nsecticide. 

For the cabbage- worm, hellebore (lid not prove effective; “ peroxide of 
silicates” was fairly destructive; but the most effectual remedy was a 
dry mixture of Paris green and flour (1 ounce of Paris green to 100 
onncesof flour). Au experiment reported in the bulletin indicated that 
there is very little danger of poisouing from cabbages treated with Paris 
green. 

For the striped cucumber beetle, dry pyrethrum, pyrethrum tea, cop- 
peras, carbolic acid, aud gas lime were ineffective; nitrate of soda, 
kerosene, and hellebore repelled the insects for a time ; a mixture of 
Paris green and flour gave fairly good results ; fresh wood ashes dusted 
ou the plants after the dew had begun to fall at night proved the most 
effectual remedy. Open boxes were of no use in fencing out the beetles 
though the same boxes covered with mosquito netting or cheese cloth 
are an effectual preventive for the cabbage-worm. 

The potato stalk-weevil was observed in abundance in tbe winter of 
1890 in the stems of two species of Phymlin (ground-cherry) in the 
viciuity of the station. 

In the summer of 1888 the author first made use of a combination of 
kerosene emulsion and pyrethrum as an insecticide for chinch-bugs. 
He has since successfully used this preparation for false chinch-bugs 
(Nyrtus angustalus), cabbage-worms, red spiders, and plant-lice. His 
first published reference to the matter was in Bulletin No. 5 of the 
station, May, 1889, p. 181, where he briefly states that a preparation 
made by diluting kerosene emulsion with pyrethrum tea was used by 
liim for tbe red spider ( Tetranychm telarim). An account of experi- 
ments at the Arkansas Station with a similar preparation for the cotton 
boll-worm ( Heliothi » armigera) was published in Bulletin No. Iff of that 
station (See Experiment Station Record, Vol. II, p. 318). 

Feeding experiment, R. P. Speer (pp. 850-652).— The author 
states that when large quantities of corn meal are fed to flattening 
cattle “ much of it passes through them undigested.” He suggests that 
cattle could be made to remasticate a large share of it “by mixing meal 
with cut hay or straw.” To test the advisability of this, six calves, 
from 9 to 10 months old, were fed from February 8 to March 81, 20 
pounds of com-and-cob meal per day, and timothy hay ad libitum, the 
meal being fed dry to one half the calves about au hour and a half 
before the hay, and to the other half moistened and mixed with the 
cut hay. 

The weights and gains of the animals are tabulated. The three 
receiving the hay separately gained 227.5 pounds during the trial, and 
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the three receiving it cat and mixed with the meal, 205.2 pounds. 
Whether or not the digestibility of the feed was affected by the manner 
of feeding “it was not possible for ns to determine, bat the resalt of 
the experiment indicates that it is best to feed corn meal and other 
similar food which does not need reiuastication, before hay or other 
coarse fodder, so that it may be allowed to pass to the third apartment 
of the animal’s stomach before the latter enters it.” 

Kansas Station, Bulletin Bo. 16, December, 1890 (pp. 17). 

Experiments with soitGnra and sugar-beets, G. H. Failyee, 
M, 8., and J. T. Willard, M. S. (pp. 135-149).— The experiments with 
sorghum were in continuation of those reported in the Annual Reports 
of the station for 1888 and 1889 (See Experiment Station Record, Vol. 
II, p. 339). The climatic conditions in 1890 were unfavorable to the 
growth of sorghum or sugar-beets. The deficient rain-fall and intense 
heat of the early summer were followed by cool, wet weather, culminat- 
iug in an unprecedented killing frost, September 13. “This frost was 
so exceptional as to date and so erratic- in distribution, its limits bear- 
ing no relation to isotherms or latitude, that it gives no ground tor the 
conclusion that we are too far north for successful sugar manufacture 
from sorghum.” 

Sorghum , comparison of varieties (pp. 135-140). — Tabulated data on 
the samples taken for analysis and on the results of the analysis are 
given for twenty-oue of the older varieties and for some thirty (princi- 
pally foreign) varieties grown from seed derived from that sent to the 
station by P. Collier, Ph. I)., in 1889. Notwithstanding the unfavorable 
climatic conditions the standard varieties showed a good, though lower 
sugar content. 

Sorghum , improvement by seed selection (pp. 149-143). — Tabulated data 
are given for analyses of siugle stalks of eight varieties grown from seeds 
obtained from the best stalks in 1889 ; and for aualyses of thirteen vari- 
eties grown from selected seed obtained from Sterling, Kansas. The 
results of the station’s experiments in seed selection of sorghum for the 
past three years (1888-90) are also summarized in a table. The results 
in 1890 were as a rale inferior to those of previous years, but on the whole 
the experiments thus far made “lend encouragement to the hope that 
the staudardof sugar content may be permanently raised by this means.” 

Sorghum , trial with fertilisers (pp. 143, 144).— Permanent plats were 
staked off in 1890 for a series of experiments with a view to improving 
sorghum by the use of fertilizers and thorough cultivation. Lime, 
superphosphate, nitrate of soda, sulphate of potash, and gypsum were 
used singly and combined iu a “complete” fertilizer. Tabulated 
malts of analyses of sorghum from each of the plats are recorded, but 
owing to the unfavorable climatic conditions the experiments are not 
considered satisfactory. They will be continued. 
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Sorghum, crossing of varieties (p. 144). — Tabulated results are given of 
analyses of sorghum grown from crosses selected in 1889. A compari- 
son with the varieties from which they sprung indicates deterioration 
as the result of the crossing. 

Sorghum , injuries by smut (p. 145).—“ Several varieties grown by the 
department for the first time in this country were found to be badly 
infected by a smut which, while not changing the appearance of the 
seed top to a great extent, completely destroys the infected grains. 
They become considerably enlarged and in many cases burst, allowing 
the black spores to escape. This grain smut of sorghum lias also been 
observed here upon sorghum grown by the farm department, lu addi- 
tion to this we ha\e observed a single example of a smut which in 
general appearance closely resembles the ordinary smut of corn, "the 
grains being enormously enlarged and converted into a loose black 
powder. This occurred in a plat of African or Liberian sorghum.” 

Sugar-beets , analyses (pp. 1 45-1 4 fP.—' Tabulated data are given for 
analyses of sugar-beets of several varieties grown at the station in 1890. 
As compared with results obtained in other parts of Kansas and in 
Nebraska, the sugar content of the beets tested at the station was 
relatively low. 44 This may have been due to the unusually unfavorable 
climatic conditions of last summer or to unsuitable soil. Analysis of 
individual beets indicated that maturity, more than size, determined 
the sugar content, of the beet. A brown epidermis accompanied high 
per cent of sugar. As far as our observations went, a high weight of 
leaves as compared with the roots, was no evidence of high sugar 
content, but rather the reverse.” 

Kansas Station, Bulletin No. 17, December, 1890 (pp. 24). 

OnOSSKl) VAKIKT 1 ES OF COltX HEOOND AND THE III* YKAUN, W. A. 
Kklleuxan, r ii. ])., AND W. T. Swing lk, 15. S. (pp. 150-174, illus- 
trated). — This is a continuation of experiments previously reported in 
the Annual Kepoitsof' the station for 188S (Sec Experiment Station 
Bulletin No. 2, Part 11, p. 35) ami 1889 (See Experiment Station Kecord, 
Yol. II, p. 343). 

Iii 188H, 4t varieties were used. Tho number of cases of cross-fertilization 
attempted was flfl, of which :U) wore unsuccessful. Of the latter, 93 wore planted in 
1881), ami tho results obtained wore published. Some of the earn wore used as Heed 
this year (1890), and fclio results of this planting are given in the bulletin. In 1889 
artificial erodes wore nrndo with 56 varieties. Crossing wns attempted in 188 cases, 
and of these 175 w r oro successful. Many of the Latter were planted in 1890, with the 
results as given in this article. 

A list of the varieties used in these experiments is given. 

Crossed corn the second year . — 

About 121 of the “crows” obtained the previous year (1H8{)) were planted on 
upland soil in a young orchard May S-7, 1890. The seed germinated satisfactorily, 
and the plants grew well until they were injured or killed by the severe drought* 
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Those not killed were injured to such an extent that scarcely a well filled ear of large 
or normal size was obtained. For this reason notes as to habits of growth, char- 
acter of stalks, time of ripening, etc., are not given. 

The ears from which the descriptions were prepared were inclosed before the silk 
appeared. Upon maturity of the pistils (silk) and anthers, some tassels were also 
inclosed for the purpose of securing pure pollen. The latter was applied to the silk 
of the inclosed ears, according to the method of pollinating employed in the preced- 
ing years. The pollen of each variety was applied to the ears of the same variety, 
thus insuring pure ears, i. e. ears with grains in no case vitiated with any cross. 

Of the 62 “crosses” harvested, 5 were too imperfect for comparison. Of the 
remaining 57, 43 (75.44 per cent) showed evidence of the cross, i. e. were interme- 
diates (8 of them in color only) between the parental typos. In the previous (first) 
year but 15 (2G.32 per cent) of them showed evidence of cross. The tabulation 
below shows fully the classified results, and for comparison the record for the first 
year (1880) also is shown : 


Character of cross. 


Dent crossed with dent. . 
FJint crossed w ith dent, . 
Dent crossed with flint - 
Flint crossed with flint . 
Soft crossed with dent .. 
Dent crossed with soft . 

Totals 


1 1890. j 


1889. 


lWi 1 Evi- 

i donee 
ber ot f 

cr0Me, \ CIO** 

i ; 

| 1 ! sup 

1 Doubt- No evi - 1 P^ d 

Evi 

douce 

of 

1 cross. 

Doubt- « . 

fill «*vi- ; " 

donee . 1 ,lfBce - 

Sup- 

posed 

pre- 

vious 

cross. 

J 37 * * 23 

i i 

! 9 ' 3 4 | 

1 «? 1 

1 1 

! 7 i 16 

1 


“ i 

- l 
1 I 

3 ' 

1 


l l\ 

l\ 

1 


43 


i 


4 l 


15 


10 j 


27 


* Eight of thorn in color only. t Seven of them in color only. J One of them in color only. 


It was noticed that the more inferior ears mostly failed to present the blending of 
the two parental types to that degree which better ears usually did. In some cases the 
parents were but- slightly dissimilar, thus rendering the judgment uncertain as to evi- 
dences of cross. The blending in some cases was complete and the resulting ears 
were exactly intermediate i n character. The tli nt character, .however, is usually very 
marked in the secoud year ears, whether the dent parent be the male or the female. 

Of the crosses made in 1889 simply to improve varieties, all were planted, but only 
22 arrived at maturity. * * * 

Because of almost complete failure of the corn crop this season, it is evident that 
no comparison of significance can yet be made between the forms obtained by the 
crosses indicated above and the varieties whoso improvement by the crossing was 
attempted. However, the seed is not contaminated by unknown pollen, and there- 
fore a continuation of the experiment is possible and is contemplated. 

Brief descriptions are given of each of the ears obtained as the result 
of the crossing, and six of these ears are illustrated in a plate. 

Crossed corn the third year . — 

Seed selected from the second-year crossed corn (of 1889) was planted on May 10 in 
a young orchard on rich creek bottom-land. From each “cross” of 1889 the most 
diverse kernels were selected and planted ; especial care was taken to select also any 
intermediate kernels that seemed likely to furnish a valuable variety. The germina- 
tion In all cases was good, and for a month or more after planting the growth was 
all that could be desired. A very severe drought followed, however, which greatly 
fttinred all of the crosses planted. In many cases scarcely a single ear was produced, 
and none of the crosses produced good ears. 
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Several ears from each plat were inclosed in cloth sacks and were fertilized with 
pollen from several plants in the same plat. Usually the ears were pollinated from 
two to four times j because of the drought many of these ears failed to produce 0 
single grain. 

A list of the forty-one kinds of crossed corn planted is given, with 
brief descriptions of the ears obtained in 1800. 

Practical summary,— 1 The general indications from the experiments of 
the three years are thus summed up: 

Numerous crosses between varieties of maize by means of artificial pollination 
were mostly successful, the different races (as dent, flint, soft, sweet, and pop- coni) 
crossing apparently with equal non-resistance. 

The effects of the crossing are in comparatively few cases (mostly in sweet vari- 
eties) visible the first year. The second year (or second generation) generally shows 
ears more or less completely blended, often exactly intermediate between the two 
parental types ; more rarely the grains of a single ear are unlike each other, and 
each may resemble closely or remotely either parent. The product of the third year 
is generally true to the seed planted (as shown by record of this year only); by 
selecting diverse grains from any oar or from different ears, ears are obtained with 
grains usually like those planted. Any desired form of a “ cross ” can therefore 
apparently be perpetuated. 

In view of the above, it is possible to effect desired' points of improvement in vari- 
eties by crossing (and of course fixing or perfecting by subsequent selections). But 
the experiments were much reduced in value the past season by reason of serious 
drought. Favorable seasons will doubtless furnish more favorable, or at least more 
conclusive results in the efforts to improve varieties. 

Kentucky Station, Bulletin No. 33, April, 1891 (pp. 15). 

Field experiments with fertilizers on corn, M. A. Sco- 
VELL, M. S. — These experiments are a continuation of those begun two 
years ago, ami were made on the same plats. For a description of the* 
land used (a “blue^rass” soil) see Experiment Station Record, Vol. 
II, p. 143. “ The season was unfavorable to corn.” 

Effect of the lending elements of plant food used in various combina- 
tions, on the production of corn. — This is a report of the third year’s 
experiment on Ibis snhject. The results of the two previous years are 
recorded in Bulletins Nos. 17 and 26 of the station (See Experiment 
Station Record, Vol. I, p. Cl, and Vol. II, p. 143). The fertilizers used 
on the 9 tenth acre plats were nearly the same as in 1889, i. e. nitrate 
of soda, muriate of potash each 160 pounds per acre, dissolved bone* 
black, and acid black 320 pounds, used singly, two by two, and all tbree 
together; two plats remained untnanured. In 1889 each plat was divided 
in two halves to compare the effect of sulphate and muriate of potash} 
in‘1890 the same fertilizers were applied to both halves. “The plats 
receiving no fertilizers the past years received none this year, and like* 
wise the plats receiving fertilizers during the past years received the 
same kind iu each case this year.” 

Field notes, the yield of corn and fbdder, and the financial results 
are given for each plat. The yields of ear corn on the two nnmanared f ; 
plats were respectively 34 and 40 bushels per acre; on the three plats/ 
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receiving fertilizers containing no potash, from 33 to 36 bushels ; and 
on those receiving potash fertilizers, from 65 to 76 bushels, the largest 
yield being with the combination of potash and nitrogen. 

(1) In those plats where potash was one of the ingredients of the fertilizers used 
there was a marked increased yield [ranging from 28 to 39 bushels of corn per acre] 
both in corn and fodder. 

( 2 ) Where a fertilizer was used without potash there was scarcely any increase in 
yield over those plats containing no fertilizer. 

(3) The greatest increased yield was made by using a combi nation of potash and 
nitrogen [39 bushels per acro'J, 

(4) The use of muriate of potash alone resulted iu a marked increased yield [30 
bushels per acre] over the plats receiving no fertilizers. 

(5) There was a profit in the use of fertilizers in every instance where potash was 
one of the ingredients, the largest net profit arising from the use of the mixture of 
nitrate of soda aud muriate ol‘ potash. 

(6) There was a [financial] loss by the use of fertilizers where potash was not one 
of the ingredients. 

Permanency of effect of fertilizers . — This is a continuation of the exper- 
iment commenced in 1888 on 10 tenth acre plats “to test the length 
of time potash fertilizers will remain in the soil and still be available as 
plant food.” The subsoil of the land used is stated as being u so reten- 
tive as to make the soil deficient in natural drainage. In 1888 a mix- 
ture of sulphate of potash 1 GO pounds, sulphate of ammonia 260 pounds, 
and dried blood 100 pounds per acre, was applied on eight plats ; two 
were > unniaimred, and the remaining five received respectively cotton- 
seed-hull ashes 500 pounds, muriate of potash 200 pounds, sulphate 
of potash 200 pounds, kainit 800 pounds, and tobacco stems 3,000 
pounds per acre (See Bulletin No. 26 of the station, or Experiment 
Station Record, Vol. II, p. 144). 

In 1890 the three plats which had received cotton-seed-hull ashes, 
sulphate of potash, and kainit in 1889 were left without manure, and 
the two remaining plats received muriate of potash 160 pounds and 
tobacco stems 2,000 pounds, respectively. Thus of the eight plats orig- 
inally fertilized three had received no fertilizers since 1888, three others 
had received none since 1889, and the remaining two were fertilized 
each year. According to the tabulated results for 1890 the yields of 
ear corn per acre rauged on the unmauured plats, from 17 to 30.5 bush- 
els; on the plats unmauured since 1888, from 44 to 51 bushels; on those 
unmaimred since 1889, from 44 to 61 bushels; and on those fertilized 
in 1800, from 59 (muriate of potash) to 71 (tobacco stems) bushels. “ it 
will be seen that the fertilizers applied in 1888 were of benefit to the 
crop of 1890.” 

Relation of fertilizers to shrinkage and the proportion of kernel to corn . — 
“For the purpose of continuing the study of the above question, the 
corn [from the nine plats of the first experiment], after being husked 
and weighed, was spread on the floor 6f the barn loft aud allowed to 
cure* The loft is well ventilated. After curing it was shelled. The 
tabulated data for each plat show the nuifiber of ears of corn per bushel 
28519— No. 12 S 
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of 70 pounds, the weight of corn when hashed and again when cared 
(February 7), aud the weight of the shelled corn from 70 pounds of ear 
corn. The number of ears per bushel ranged from 112 to 125 on the 
unfertilized plats and where no potash fertilizer had been used, and 
from 84 to 91 where the potash had been applied. As in the trial in 
1889 (See Bulletin No. 26 of the station, or Experiment Station Record, 
Vol. II, p. 144), no relation was apparent between the fertilizers used 
and the shrinkage of the corn in curing or the proportion of kernel to 
corn. 


Maryland Station, Bulletin No. 9,* June, 1890 (pp. 15). 

Comparison of strawberries, 1890, W. 11. Bishop, B. S. (pp. 
19-31). — “In testing varieties of strawberries we have used 24 plauts 
of each, set in rows 3J feet apart, the plants being 18 inches apart in 
the rows. One half of the plants were kept in hills or stools by cutting 
off all runuers, and the other half were allowed to form matted rows 
by letting all runners grow after .1 uly 10. In the case of a few varieties 
where only one dozen plants were available, they were grown m matted 
rows only. The soil was a clayey loam, somewhat mixed with gravel. 
This season the crop was materially shortened by dry weather.” 

Tabulated notes arc given for 88 varieties and descriptive notes for 
18 of these varieties, which “showed decided characteristics. * • » 
Comparing the results of the two methods of culture, it is found that 
in neatly all varieties the matted rows gave a larger yield and gener 
ally larger fruits.” 

Brief notes on 26 varieties of strawberries tested on light, sandy soil, 
are condensed from the report of Mr. It. L. Gulick, East New Market, 
Dorchester County, Maryland, published in the Peninsula Farmer ot 
J une 24. 1890. Similar notes arc also given for 13 varieties from a report 
of W. F. Allen, jr., of Wicomico County, Maryland, in the Salisbury 
Advertiser of July 12, 1890. Tabulated data, are given for 26 varieties 
on trial at the station which have not fruited, including the name, place 
and time of origin, and the parentage, so far as known. The raiu-fall 
for the first six months of 1889 and 1890 is recorded as observed at the 
station, Washington, and Baltimore. 

Maryland Station, Bulletin No. 10, September, 1890 (pp. 16). 

Effect of different fertilizers on wheat, A. I. Hayward, 
B. S. (pp. 33-39). — The land used in the experiments reported in this 
article consists of a clay loam soil with gravelly subsoil, and had 
received little or no manure. It was well worn and fairly even in fertil- 
ity. It had been used for raising fodder corn and sorghum in the year 
1888, and after the removal of that crop in the fall had been sown to 
rye. The growth which sprung up after the harvesting of the rye in 

* Bulletins Nos. 7 and 8 have not yet been leaned. 
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June, 1889, was plowed under when the land was prepared for wheat 
in September. 

Twenty-three tenth-acre plats were drilled to Deitz or Deitz Loug- 
berry wheat October 19, 1889, at the rate of six pecks of seed per acre. 
The fertilizers used, which were applied April 3, 1890, were dissolved 
bone-black 350 pounds, dissolved South Carolina rock 365 pounds, 
muriate of potash 150 pounds, and nitrate of soda 150 pounds or dried 
blood 180 pounds per acre, used singly on four plats, two by tw o on three 
plats, and one form each of the nitrogenous and phosphatic fertilizers, 
with muriate of potash as a “ complete fertilizer,” on three plats; 
Thomas slag 340 pounds, Orchilla guano 365 pounds, sulphate of iron 50 
pounds, kain it 512.5 pounds, castor pomace 362.5 pounds, and stable 
manure 4,800 pounds per acre, applied on one plat each. Seven plats 
received no manure. “A week after the application of the fertilizers 
those plats which received nitrogen in the form of nitrate of soda 
showed a decided change in color of foliage and a rapid growth. The 
latter was observable throughout the season, ami at time of harvest the 
wheat on plat No. 21 [nitrate of soda, muriate of potash, and dissolved 
South Carolina [rock was fully 0 inches taller, on an average, than the 
crops of adjoining plats.” 

The season was generally favorable and the crop was harvested June 
20. The fertilizers applied and yields of wheat and straw per acre from 
each plat are stated in a table. “The average crop was a poor one, 
which is believed to be accounted for in part by the late seeding and 
in part by the general condition of the laud, this being its first year 
with fertilizers.” The yield on the 7 unfertilized plats ranged from 
9.1 to 13.9, and averaged 12.2 bushels of grain per acre. The 3 plats 
receiving “complete fertilizer” averaged nearly IS bushels, a gain of 
5.75 bushels over the unfertilized plats. The plat receiving stable 
manure at the rate of 4,800 pounds per acre produced less than the 
average of the uuumnured plats. The plat on which nitrate of soda, 
muriate of potash, and dissolved South Carolina rock were applied 
together yielded 5 bushels more per acre than the adjoining plat where 
the nitrate w r as replaced by dried blood, and 6.8 bushels per acre more 
than the plat where the South Carolina rock w r as replaced by dissolved 
bone-black. “It is not to be believed that this difference was caused 
by the fertilizer, but no satisfactory explana tion cau be offered. * * * 
The four plats giveu phosphoric acid only produced less than any four 
of the 4 nothing’ plats. Potash alone did no bet ter. But wherever nitro- 
gen was used there was a decided gain,” except on one plat where 
with nitrate of soda used alone the yield was only 9.6 bushels per acre. 

Although “more time must be allowed for the fertilizer to take effect 
before satisfactory deductions cau be obtained from this field,” the fol- 
lowing generalizations are made : “ ( 1 ) The use of fertilizers somewhat 
increased the crop; (2) the greatest increase was where nitrogen, phos- 
phoric acid, and potash were applied in combination ; (3) the next best 
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result was from the use of nitrogen with some other plant food; (4) 
wherever two forms of plant food were used the result was better than in 
any case where only one form was applied.” 

Test op varieties of wheat, A. L Hayward, B. S. (pp. 39-46),— 
Tabulated notes on 45 diiforont varieties of wheat tested on fortieth-acre 
plats which were cut down to one fiftieth of an acre at the time of har- 
vesting. u The crop as a whole was poor enough, yet bettor than oould 
be expected from sowing so late [November 0-8]. These conditions 
did not materially affect the comparison.” A drought in June “came 
too late to seriously injure the crop, but it caused the several varieties 
to ripen at nearly the same time, whereas there were notable differ- 
ences of maturity apparent three weeks earlier.” The three varieties 
in all respects superior to the others in this test were the Deitz, Ful- 
caster, and New Australian, the Deilz leading. 

Maryland Station, Bulletin No. 11, December, 1890 (pp. 30). 

Experiments with tomatoes in 1890, W. II. Bisnop, B. S., and 
H. .1. Patterson, B. S. (pp. 47-74, illustrated). — The experiments 
reported in this bulletin were in the main a repetition of those with toma- 
toes at the station in 1889, a record of which was published in the 
Annual Report of the station for 1889 (See Experiment Station Record, 
Vol. II, pp. 348 and 350). The investigations included- (1) a variety 
test, (2) comparison of pot-grown and transplanted plants, (3) fertilizer 
test, aud (4) chemical analyses with reference to the food and fertilizing 
constituents of tomatoes aud the relation of this crop to soil exhaus- 
tion. 

Tomatoes , test of varieties (pp. 48-50). — In this test 102 lots of seed 
were used which had been purchased under 80 different names, and 
included numerous “novelties.” Notes on the treatment of the crop 
are given, together with tabulated data, including a list of the varieties 
tested, estimated yield per acre, and comparative earliness, with com- 
parisons of pot grown and transplanted plants; and the percentage of 
flesh and number of cells in the fruit. 

Tomatoes , comparison of pot-grown and transplanted plants (pp. 56-58). — 
The comparison was between tomato plants of some 80 varieties, started 
in the usual way and transplanted several times, and plants grown in 
pots and disturbed as little as possible “ from the seed to the field.” 

When the seed was planted, half of each variety was placed in the soil of the hot* 
bed, and half in 2-inch pots, sunk in the hot-bed soil. When, four weeks later, 
the one half were “pricked out” and transferred to a cold frame in the usual way, 
the other half were shifted with great care to 4-inch pots imbedded in the soil of the 
same frame. As soon as the plants could be well distinguished the number in each 
pot was reduced to oue. When transferring to cold frame, every plant in the bed soil 
was given a space about 4 inches square. The plants of every variety, potted and 
bedded, were kept iu the same row, in the beds and frames, so as to insure like con- 
ditions of growth. 

Several warm, wet, cloudy days immediately followed the transfer from hot-bed to 
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cold frame, and a good many of the transplanted plants were lost by “damping off.” 
No plants were lost from this cause among those in the pots. * * * 

Wheu all were placed in the field, the one series wore carefully slipped out of the 
pots and showed uo sign of feeling the change; the other series were taken up with 
all the soil whioh naturally adhered to the roots, and were set out with somewhat 
unusual care. In the field the two lots of six plants each of every variety, alike in 
all respects except the methods of starting, were placed in rows side by side, and 
thereafter all fared alike. There was a notable difference in favor of the potted 
plants in starting to grow in the field and iu the first blooming. 

There were 811 of these variety sets carried through the season with an unbroken 
record. In 72 cases the yield of the potted plants exceeded the yield of those trans- 
planted. Of the 10 highest yields all but one were from potted plants. Comparing 
the computed product per acre, the average of the potted plants was 12.78 tons, and 
of the others 10.70 tons, showing a gain of a little over 2 tons of fruit per acre as 
apparently due to the pot system of starting the plants. This increase is 18 per 
cent, and much more than enough to pay for the extra cost of this method. * * 
The potted plauts, as a whole, produced about twice as much fruit prior to August 
15 aB did those grown in the usual way. The average was 59 bushels for the potted 
plants and Hi) bushels for those transplanted. Everyone of the 20 best early pro- 
ducers shows a greater yield from the potted plants. 

Tomatoes , fertilizer test( pp. 58-61). — The plats used in this test were 
those on which a similar test was conducted in 1889. The .varieties 
planted were u the Ignotum, Queen, and Trophy; the Queen plants 
were from A different lots of seed, and the Trophy from 3 different lots; 
so the record was kept for these 8 sets of plants (7 each) on every plat 
separately.” Nitrate of soda, dried blood, and dissolved bone-black, 
singly; and nitrate of soda, dissolved boue-black, and muriate of potash, 
two by two, and all three together, were used on 10 plats, 2 plats 
receiving no manure. The yields of each variety are stated in a table. 

Tomatoes , chemical analyses (pp. (51-71). — This includes eight, tables 
showing the average composition of tomatoes from the 12 plats differ- 
ently manured for 1889 and 1890 ; partial ash analysis of tomatoes from 
the same plats in 1890; the amount of the different fertilizing ingre- 
dients in the total fruit product per acre; a partial analysis of the fruit, 
vine, and roots of tomatoes ; the yield per acre in pounds of the various 
fertilizing ingredients in the fruit, vine, and roots of tomatoes; the 
approximate quantities of nitrogen, phosphoric acid, and potash iu the 
product and in the roots and stubble of sundry crops per acre; and 
the fertilizing components of various farm crops (hay, fodder, straw, 
grain, meal, vegetables, etc.). 

Tomatoes^ summary of experiments (pp. 72, 73). — This is by the Direc- 
tor of the station, and includes, among others, the following statements: 

In the variety teat the range of yield waB from 3 to 20 tons per acre, and the average 
yield was 11.75 tons, or 390 bushels per acre. Selected varieties averaged 14 tons per 
acre. Ignotum gave the best yield, 19.81 tons, or 660 bushels per acre. The ten best 
varieties, averaging 18 tons per acre, were Ignotum, Favorite, General McClellan, 
Early Essex, Largo lied, Perfection, Early Smooth Red, Seoville, Trophy, and Table 
Queen. The best producers during the two years were Ignotum aud Favorite. In 1890 
the earliest varieties were Hundred Day, Hubbard's Curled Leaf, Ignotum, Ring 6f 
the Earlies, Extra Early Advance, and Early Market Champion. (The list for 1889 
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waa entirely different.) u Novelties” proved no earlier than theoldor kinds. The 
greater the number of cells in the tomato, the higher the percentage of solid flesh, 
An average of lOf cells per fruit gives SO per cent of flesh. Tot- grown plants undis- 
turbed. from the seed did not u damp off” as easily as plants bed-grown and trans- 
planted. Pot-grown plants exceeded transplanted plants in product 18 per cent, or 
at the rate of 2 tonsjier acre. In earliness or first month of bearing pot-grown plants 
yielded double the others, a gain of 30 bushels of early fruit per acre. 

For quantity of crop tomatoes should be well manured, but it is not well to grow them 
on the same laud successive years. The best crops on fertilizer plats were produced 
by nitrate of soda, and by a “ complete ” mixture containing nitrate of soda; in 1SSA 
tlie result was the same. Better results generally followed the use of two fertiliz- 
ing elements combined than one used alone, but potash alone as muriate gave good 
results— better than some mixtures. Phosphoric acid alone had little effect on quan- 
tity of crop. Nitrogen in the form of dried blood gave no results. Nil rate of soda 
and muriate of potash can be recommended as special fertilizers for the tomato. 
Potash fertilizers seem to decrease sugar and increase acid in tomatoes. Phosphoric 
acid plats produced some of the sweetest tomatoes found. Nitrogen and potash affect 
composition of fruit more than phosphoric acid. All three fertilizing elements in- 
crease these same elements in the fruit. Phosphoric acid appears to assist most m 
the use of other plant food already in the soil. 

The tomato is not a specially exhausting crop. Tomatoes do not icmove as much 
plant food from soil as most common farm crops at usual rates of product per ac:c. 
The refuse of the crop from an acre of tomatoes contains more fertilizing material than 
similar remains of most other crops. The vines and roots of the tomato are very i ich 
in potash. The residue of the tomato crop should be evenly spread and plowed under. 
As regards soil economy the tomato crop is a desirable one to raise. 

Massachusetts State Station, Circular, April, 1891 (pp. 4). 

Analyses of commercial fertilizers and manorial sub- 
stances SENT ON FOR EXAMINATION, C. A. GOESKMANN, Pll. IJ. — 
This includes analyses of saltpeter waste, “ tish churn,” tolmcco leaves, 
fifteen samples of compound fertilizers, and seven samples of bone 
imuiures. Trade values for fertilizing ingredients for 1891 are also 
given. 

Massachusetts Hatch Station, Meteorological Bulletin Ho. 28, April, 1891 

(pp. 4). 

A daily and monthly summary of observations for April, 1801, made 
at the meteorological observatory of the station, in charge of O. 1). 
Warner, B. S. 

Michigan Station, Bulletin No. 73, April, 1891 (pp. 16). 

Keu< >sene emuj.sion, A. J. Cook, M. S. (pp. 3-7).— A defense of the 
author’s formula for kerosene emulsion. 

Some new insects, A. J. Cook, M. S., and G. c; Davis, M, S. 
(pp. illustrated). — Descriptions and illustrations are given of the 

following insects: Grape pkyinatodes (Phymatodes ammm , Bay); 
Meteorm bakeri , n. s., a parasite ou Hyphanlria cunea / Meteorus com- 
muni#, Cress., Mexochoru a pulchellu x, n. s., Tschnocerux nifjricap i talus r 
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ii. s,, parasites ou Eufitchia ribearia , which appeared in Central Michi- 
gan in alarming numbers in 1800 for the first time; Aphidius pemiaphis, 
n. s., parasite on Myzus persicec; Jhrostenus splendent , n. s., and Cratote- 
chus brevicapitatU8, n. s., parasites on Heteroaampa subalbicans ; JEfiey- 
dento twica, n. s., believed to be the first American species of this 
genus thus far described. 

Michigan Station, Bulletin No. 74, May, 1891 (pp. 6). 

Foot rot in sheep, E. A. A. Grange, V . 8.— The author distin- 
guishes two forms of this disease, one of which is contagious and the 
other sporadic. The symptoms of each form are described, and sug- 
gestions are made regarding treatment. 

Nebraska Station, Bulletin No. 16, April 15, 1891 (pp. 98). 

Experiments in the culture of the sugar-beet in Nebraska, 
11. 11. Nicholson, M. A., and U. Lloyd, Ph. T). (illustrated).— This is a 
second reportof pro gross in expoi iments with the sugar-beet in Nebraska, 
and includes a statement of the results obtained in I860, those for the 
previous year having been reported in Bulletin No. 18 of the station (See 
Experiment Station Record, Vol. II, p. 111). The plan of work in 1890 
iuvolved the establishment of substations for beet culture at conven- 
ient points in different sections of the State, and the co-operation of the 
county agricultural societies and of a large number of farmers. The 
substations were located where they could be visited at least once a 
month by agents of the station, and where individuals could be found 
who would give the use of land for experimental purposes and cultivate 
the beets according to the directions issued l>y the station. Each sub- 
station was supplied with a standard rain-gauge ami thermometers for 
air and soil temperatures, and with printed directions and blanks for 
reporting tri-daily observations. Besides monthly reports on the condi- 
tion of the work at the substations, the field agents were required to 
send samples of the soils of the experimental plats to the chemical 
laboratory of the station. Twenty-five substations formed the visiting 
circuit of the agents, and more or less regular reports were received from 
six other substations. * 

The substation** may be roughly grouped into southern, middle, and northern dis- 
tricts. 

The southern district includes that portion of the State along [the Burlington 
Railroad south of tlio Platlo River and west of Luicoiti. 

The middle district comprises that portion of the State north of the Platte River 
adjacent to the main lines of the Union Facilie and Burlington Railroads west of 
Grand Island. 

The northern district comprises that portion of the State adjacent to the Elkhorn 
Railroad and west of Norfolk. 

The following varieties of seed were imported by the station direct from the grow- 
ers in France and Germany and used at the substations throughout the State; 
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Vilmorin, White Improved; Desprez, White Improved; Lemaire, White Improved; 
and Dipped Klein Wunzlchen. 

At each of these substations plats 10 feet square for each variety of seed Used 
were prepared by plowing or spading to a depth of 10 mehes. 

Notes and tabulated data on the time of planting, the weather during 
the season of growth, and the average results in weight and sugar 
content of beets at each substation are given for each of the throe 
districts. The average results from the different districts were as fol- 
lows : 

Statement of averages from the different districts. 


Districts. 

Weight. 

Sucrose. 

Purity. 

Southern ............. ............ ................ 

Ounces. 

15.8 

Ptt tscuf. 
14.4 

75.8 

~M id <11 ft ...... ...... ...... ...... . ........ ............ .......... 

yj 

33.7 

82.3 

Northern 

16.5 

13.8 

76 

Average for w hole State , 

17.1 

13. 00 

78 


A comparison of temperatures in Nebraska and Europe is made in 
the following table: 

A comparison of Ike temperature of Nebraska ( average of whole Slate), expressed in “ heat 
units”* with the temperature found by European investigators to hv necessary for the pro- 
duction of sugar. 


Months. 


.April 

May 

Juno 

July 

August 

September . 
October — 

Total. 


1 Nebraska. 


— 



Europe. 

181)0. 

Normal. 


■ 


~ 

1, 532 

1,132 

1, 370 

3,811 

1,811 

1,840 

2, ICO 

2,112 

1, 080 

2, 433 

2,347 

2,140 

2, 220 

2,186 

2,030 

1, 008 

1 1,848 

1,840 

1, 536 

3,550 

1,530 

13, 600 

12,000 1 

! 

12. 730 


* The number ot heat unite in u month ia the product of the daily average of temperature by the 
number of days in the month. 


The wan of tlio heal- units during an average year in this State differs but little 
from the gam of the heat unite required in Europe for sugar production, notwith- 
standing the fact that the. months of Juno, July, and August are much warmer with 
us than there. 

As a compensation for this excess of heat for these months we have a greater rain- 
fall during these months than does the beet-growing region of Europe, as will he seen 
irom the rain chart of Nebraska and Central Europe [given in the bulletin]* 

licet seed was distributed through the county agricultural societies 
and directly by the station to some 2,000 farmers throughout the State, 
Nearly 500 samples of beets were sent in to the station for analysis, 
together with reports on the conditions under which they were raised* 
These reports and the results of the analyses are summarized in tables, 
which iill 28 pages. The data include the .name and address of the 
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grower, variety of beet, time of planting and harvesting, kind of soil, 
amount of cultivation, average temperature, rain-fall, and number of 
rainy days in each month, from April to 'November inclusive; weight of 
sample beets, total solids, per cent of sucrose and glucose, and co efficient 
of purity. The statements of 26 individual growers regarding the yield, 
cultivation, cost, etc., of the crop of beets are given in connection with 
the tabulated results of the analyses of samples sent in by them. It 
appears from these statements that in general the beets did not receive 
that careful and thorough cultivation which is essential to the best 
results. 

Another important statement that is characteristic of these letters, and to which 
we invite particular attention, is that the beets were the least affected by the adverse 
season of any crop raised. In this is an important argument for the diversification 
of farm crops. Here is a crop that is almost certain in a season that is destructive 
to ordinary grains and grasses. A man who this season has a few acres of beets has 
that which will enable him to carry Ins stock .through the winter oven if his other 
crops have been almost total failures. 

The following table gives the averages in weight, sugar, and parity 
of the four principal varieties used in the three districts of the State: 

Averages in net weight, sucrose, and pimty of the principal vanities of beets grown in 1890. 



Southern district. 

Variety. 

Net. 

weight 

Sucrose 

Parity 


Ounces. 

Per ct. 


Klein Wanxlehcn . - 

17 

13 

80 

VUniortn 

14.2 

13.3 

79 

UespreH 

17 

13.5 

83 

I.eiuairo ..... 

14.7 

13. 4 

79.3 

Averages 

15.7 1 1U 

1 

80.2 


Middle district. 


Noithern district. 

Not 

weight 1 

; 

S Sucrose, ( Purity 1 

Net 

| height. 

! 

Sucrose. 

j Purity. 

Ounces. I 

! ! 

i Per ct 1 

1 

Ounccsi 

Per ct. 


15.4 

! 13.5! 

80 | 

15 

15.4 

80 

13 i 

1 15.1 1 

82 

10 

14. 5 

75 

17.7 1 

1 13.4 1 

82 ! 

13 | 

13.7 

74 

11.5 j 

! ! 

77 

15 

14.8 

76. 5 

14.4 

14 | 

80 j 

! 14.7 j 

! 

| 14. 0 i 

76.4 


Considering only tbo three factors of weight, sucrose, ami purity, the Klein VVanz- 
leben and Despre/ have given the best average results for the season. * * * 

It should be remembered that the season in the northern district was at least two 
weeks shorter than that in the other districts ; that the season in the middle district 
varied in its meteorological conditions the leaRt of any from the normal, while the 
southern district had the longest and, comparatively speaking, the most abnormal 
season. 

Another table gives the average number of rainy days in each month 
from April to November inclusive, for periods ranging from 1 to 13 
years, as furnished by the Nebraska weather service for 62 stations in 
the State. 

Insect enemies of the sugar beet (pp. 65-72). — Instructions were issued 
to the growers at the substations, and especially to the field agents of 
the station, to make careful observations of all insects feeding on the 
roots or leaves of the beets, and to seud specimens of snch insects, with 
notes on them, to the station. The station entomologist, L. Bruner, 
reports in this article on the following insects found to be the most 
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injurious to the beets in 1800, giving accounts of thorn, together with 
suggestions regarding their repression : Garden web- worm ( Eurycreon 
rantalis ), pale-colored tiea beetle (Syxtena blmuia ), triangle Ilea beetle 
(Disonycha triangularis ), striped flea beetle (Phyllotreia vittata ), PJiyllo - 
trcta albionica , blister beetles, seven species have thus far been observed 
on beets, of which four are illustrated, viz., Macrobasis unicolor , Epicauta 
vittata , E . macula, fa, and JJ. pennsylvanica ; true bugs, (four species are 
illustrated, viz., Ococoris bullata , Picma cincrca , byyus pratensis , and 
Nysius angmtatm) ; leaf hoppers (A/jwMw siccifolia in particular); cut- 
worms of the genus A^rof/#; wire-worms (Mclanotns communis is illus- 
trated). Nine of the 23 figures in this article are original. 

Cultivation of the sugar beet (pp. 73-87).— A resume of the results of 
European experience, with illustrations of beets grown with and with- 
out proper culture and of the implements used in beet culture, by II. E. 
L. Horton, assistant chemist of the station. 

The bulletin also contains general suggestions to farmers regarding 
the raising of beets for sugar, statements concerning the conditions 
under which the station will distribute seeds for further tests, and a 
prospectus issued by the State board of agriculture for a competitive 
test of sugar-beets raised in Nebraska to be made at the State fair next 
September. 

Nevada Station, Bulletin No. 12, April, 1891 (pp. 9). 

Sugar-beet CULTURE, B. H. McDowell, B. S.— A brief compila- 
tion of information regarding sugar-beet culture, prepared iu view 
of the fact that the station will conduct experiments in that line this 
season. 

New Hampshire Station, Bulletin No. 12, March, 1891 (pp. 13). 

Fertilizer experiments, G. H. Whitouer, B. S.— The only 
co-operative experiments carried on under the direction of the station 
in 1890 consisted of a series of fertilizer experiments with potatoes made 
on a single farm in the State. The same fertilizers were used on the 20 
twentieth-acre plats as iu the experiment of 1889, viz., dissolved bone- 
black, muriate of potash, and sulphate of ammonia, singly and in vari- 
ous combinations on 12 plats ; wood ashes, barn -yard manure, and the 
“prepared fertilizers 71 — Stockbrid go’s Potato Manure, Bowker’s Hill 
and Drill, and Bradley’s XL— each alone on a single plat; and no 
fertilizer on 3 plats. The “chemicals” and ashes were applied at the 
rate of $10 worth per acre, the “ prepared fertilizers” at rates varying 
slightly from this, ami the barn-yard manure at about twice this rate. 
Two tables show the amount and composition of the fertilizer used on 
each plat, the yield of potatoes, gaiu over the unfertilized plats, and 
the value at 50 cents per bushel of the total yield, and the gain for each 
dollar’s worth of fertilizer applied, The yields from the unfertilized 



735 


plats, 00, 04, and 02 bushels per acre, indicate that the land selected 
was quite even in fertility. The largest yield was with barn-yard 
manure — 238 bushels per acre; the average with the “ prepared fertil- 
izers ” was 178 bushels, varying from 150 to 194 ; with ashes, 130 bush- 
els; with a single element (either poiash or phosphoric acid), 124 
bushels ; with two elements (potash and phosphoric acid) used together, 
206; and the average of various combinations of all three elements, 210 
bushels. The author believes that “more potash is needed than 
the prepared fertilizers furnish. 9 ’ In this experiment the value of the 
gain in yield from one dollar’s worth of fertilizer was with barn-yard 
manure 8*3.00, with the complete “chemical” fertilizers $5.80, with the 
best combination of chemicals $7, and with the “prepared fertilizers” 
$4.20. No mention is made, however, of the residue of fertilizing 
materials left in the soil for future crops. The author repeats the 
conclusions arrived at in previous experiments, that “chemicals when 
properly mixed, can fully take the place of farm-yard manure,” and that 
in New Hampshire they “can and do give greater increase of crop 
than commercial fertilizers” (See Bulletin No. 10 of the station, or 
KxperimeiP Station Record, Vol. 11, p. 412). 

Directions are given as to “ how to get chemical fertilizers,” and the 
formulas for home-mixed fertilizers for com and potatoes are reprinted 
from Bulletins Nos. (J and 10 of the station. 

New York State Station, Bulletin No. 27 (New Series), February, 1891 (pp. 20). 

General principles underlying the use of fertilizers, P. 
Collier, Pu. 1). (pp. 416-430). — This is a conclusion of the popular 
treatise on the principles underlying the use of fertilizers, begun in 
Bulletin No. 26 (new series) of the station (See Experiment Station 
Record, Vol. II, p. 650), and treats of certain constituents of plants, the 
most important elements of plant food in relation to fertilizers, the 
constituents of soils, and the relations of plants and soils. 

Fertilizer analyses, P. Collier, Pil 1). (pp. 431-135).— The anal- 
yses are given of 20 samples of commercial fertilizers collected in the 
State in the fall of 1800. 

New York State Station, Bulletin No. 28 (New Series), April, 1891 (pp. 9). 

Pig feeding experiments with coarse foods, P. Collier, Ph. 
D. (pp. 436-445).— “At different times during the year 1800 and the fol- 
lowing winter feeding trials have been made with various coarse foods 
that are commonly grown on the farms of this State, many of which are 
often recommended for swine.” 

Prickley comfrey . — Two pens of Cheshire pigs, each i>en containing two 
sows and a barrow, were fed from June 27 to July 18 “ all the prickley com- 
frey they would eat, and a little corn meal. The comfrey formed over 
90 per cent of the total food consumed in both pens.” The tabulated 



736 

results show “a steady loss in weight with each lot for the period daring 
which prickley cotnfrey was fed.” 

Oat-and-pea forage and red elover . — The same [tigs were fed from July 
18 to August 8, one lot with oat-and-pea forage, and the other with 
fresh second-growth red clover, a small quantity of corn meal being 
added in each case. The clover formed 89.6 per cent of the total 
food of one lot, and the oat and-pea forage 89.3 per cent of that of 
the other. The composition of each of the coarse fodders, average 
consumption of food, and gain in live weight are tabulated. The lot 
receiving clover gained 0.09 pound per day for each 100 poimds of live 
weight, consuming 31.89 pound of dry matter per pound of gain ; and 
the lot receiving oat-and-pea forage averaged 0.45 pound of gain daily 
per 100 pounds live weight, consuming 7.37 pounds of dry matter per 
pound of gain. 

At the current prices oat-and-pea forage “ would only be profitable 
with the forage at about $2 per ton. The pigs receiving clover made so 
small a gain that there would be a loss from the corn meal fed, even if 
the clover was considered as representing no value.” 

Clover with and without salt . — The same pigs were fed clover for 28 
days longer, salt (£ ounce per 100 pounds live weight daily) being 
added to the ration of one lot. Those receiving salt made a better gain 
than in the preceding experiment, or than the lot receiving no salt. 

In another experiment with two pens of Duroc-Jerseys, each pen con- 
taining three sows and two barrowB, averaging 33 pounds each, a ration 
was fed consisting of clover (about 86.5 per cent) and corn meal, one 
lot receiving in additiou 0.28 ounce of salt per 100 pounds of live 
weight daily. The results, as tabulated, show that from August 25 to 
September 29 the lot receiving salt averaged 0.34 pound of gain per 
100 pounds of live weight daily, and the lot without salt 0.08 pound; 
the former consumed 10.97 pounds and the latter 48 pounds of dry 
matter per pound of gain in weight. “As with the other lots, those 
having salt made the better gaiu, the contrast being somewhat greater 
than before. The meager increase without salt was at a loss, and the 
gain made by those pigs having salt, without considering the manure, 
was unprofitable, even with the clover rated at less than $1 per ton.” 

Sorghum . — The two lots of Duroc-Jerseys were changed to sorghum 
September 29, this coarse fodder (forming 89 per cent of the food) and 
a mixed grain ration being fed until October 20. One lot received in 
addition 0.24 ounce of salt per 100 pounds of live weight daily. The 
tabulated data show that the lot receiving salt gained 1,12 pounds 
and the other lot 0.7 pound per 100 pounds of live weight daily, the 
former consuming 3.32 pounds and the latter 5.96 pounds of dry matter 
per pound of gain. “ Much the better gain was made by the lot receiv- 
ing salt, and it was a profitable one with sorghum rated at $2 per ton. 
The gain made by the other lot, although more rapid than any made 
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when clover constituted a large per cent of the ration, was an unprofit- 
able one at the fall prices, even with sorghum rated at $1 per ton.” 

Mangel-wurzel #. — From October 27 to November 24 the sorghum in 
the rations of the above two lots was replaced by mangels, one lot re- 
ceiving, as before, salt in addition. The results indicating the compo- 
sition of mangels and sorghum for comparison, are tabulated. “The 
pigs receiving salt at the rate of about 0.2 ounce per day per hundred 
pounds here gave the poorest results, and the increase in weight was 
barely profitable with mangels rated so low as $1 per ton. The lot with- 
out salt made a profitable gain with mangels estimated at $3 per ton. 

* * * The mangels were eaten without waste, bnt no other coarse 
food was. The water-free food required per pound gain in weight was 
less than is usually obtained from any food excepting milk.” After an 
intervening period, in which grain rations were fed, both the Gheshires 
and the Duroc-Jerseys were fed a ration of mangels and linseed meal, 
the mangels forming 95.7 per cent of the ration of the Cheshire and 
97.5 per cent of that of the Duroc-Jerseys. As before, one lot of each 
breed was given a small quantity of salt in addition. The results of 
the trial are given in two tables. “At the prices of pork holding at 
the time of this feeding the gain made by the [Duroc-Jerseys] was 
profitable with linseed meal rated at $30 per ton and mangels at $2 
per ton, without considering the manure. The gain made by [the 
Gheshires] was not profitable at these figures unless by taking into 
account the value of the manure.” 

flew York Cornell Station, Bulletin flo. 28, March, 1891 (pp. 26). 

Notes on egg-plants, L. H. Dailey, M. S., and W. M. Munson, 
B. S. (pp. 3-20, illustrated). — In this rrticle are given the results of 
several years’ experience with egg-plants, including experiments in 
cultivation, with varieties, and in crossing. 

Culture. — In the North “ the plants should be started under glass 
from the middle of .March to the middle of April in a warm house. 

* * * We sow in ‘flats’ or boxes, and when the first true leaves are 
aboutahalf inch in diameter — which is about a month after the seed is 
sown — the plants are pricked off into 2-inch pots. As soon as the pots 
are filled with roots the plants are shifted into 4-inch pots. * * * 
The plants are transferred from the 4-inch pots to the garden from 
the first to the middle of June. The early sorts, as .Early Dwarf Purple, 
are not so seriously injured by a check in growth as the large and late 
sorts, and they can therefore be handled with less care. These sorts 
ean be started two weeks later than the others and receive but one 
transplanting.” 

Experiments indicated that “ there is little or no gain in productive- 
ness in the small early sorts from very early sowing, while the large 
sorts profit by i£.” Transplanting is apt to unfavorably affect the fruit- 
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fulness of the plant. Experiments are in progress to get light cm the 
particular relations of transplanting to fruitfulness. “ It is rare that 
all the plants in a large plantation of the common or late varieties 
mature fruit, and such kinds as Black Pekin, New York, and Giant 
Bound Purple rarely mature more than two large fruits to the plant in 
this latitude, and often only one. The Early Dwarf Purple, Early Long 
Purple, and other early and medium varieties mature from four to eight 
fruits without difficulty.” The value of continuous and careful selection 
with a view to securing uniformity in the setting of plants aud the 
maturing of fruit is enforced by the experience of the station. M Breed- 
ing plants of uniform productiveness is the most important field in egg- 
plant experimentation at present.” 

Varieties . — Illustrated descriptive notes on fifteen American, French, 
and Japanese varieties. 

The varieties of egg-plants, though not numerous, are exceedingly various. They 
represent wide di (term ices in almost every particular, as habit, pubescence, spin- 
iness, color of plant and fruit, size and shape and season of fruit. The \ery large 
varieties, as New York Improved and Black Pekin, are most popular in the markets, 
hut some of tlie earlier and smaller kinds are better. The white varieties find little 
demand in the markets, aud there is an impression that they are unwholesome, but 
they possess no other fault than a hardness of llesli and riml in the ease of the small 
varieties. The White Chinese is as good as any of the purple sorts for table use. 

Experience in crossing. — In 1880 numerous crosses were made in three 
series, viz., (a) Round White with Black Pekin, (b) Giant Round Pur- 
ple with White Chinese, and (e) Long White with Black Pekin. The 
seeds from these crosses were sown in 181K) and the results are stated in 
this article. The difference in productiveness of the different series 
was veTy marked, the percentages of barren plants being as follows: 
Series A, 22; B, (>5; 0, 80. In every case of artificial pollination fewer 
seeds were obtained than from those plants left to mature. The reason 
for this is not clear, and investigations will be made with reference to the 
laws controlling the influence of pollen. A few tests have indicated 
that the egg-plant may produce fruit without pollination. “ Numerous 
crosses and selections have been made in these series and elsewhere for 
future investigations.” 

Nummary . — 

(1) Egg-plants are adapted to cultivation in the North. The requisites of success 
in growing them are these : early starting ; warm quarters ; vigorous plants : rather 
late transplanting to the field ; warm, rich, and rather moist soil ; constant attention 
to potato beetles; frequent cultivation. 

(2) The best varieties for private use arc Early Dwarf Purple, Early Long Purple, 
White Chinese, with perhaps Black Pekin for late. 

(3) The best market varieties are New York Improved and Black Pekin, with per- 
hap» Early Long Purple for the first demands. 

(4) In crossing different races of egg-plants, the purple-fruited types appear to be 
stronger in their power to transmit color to offspring than do the white-fruited types; 
and this appears to hold whether the purple type is used as the staminate or the pis* 
tillate parent. 
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( 5 ) The while-fruited types appear stronger in the power to transmit form and pro- 
ductiveness. 

(0) Fewer seeds are produced by flowers artificially pollinated than by those left to 
mature, even though an excess of pollen is used. 

( 7 ) It is probable that the egg-plant may be included among those plants which are 
capable of producing fruit without the aid of pollen. 

Botany op the egg-plant, L. H. Bailey, M. 8. (pp. 21-26, illus- 
trated). — An account of the history of the egg-plant, with brief descrip- 
tions of the varieties. The cultivated species Solatium melongena, 
Linn., is divided into three varieties : 

( 1 ) Var. esculent nm , Nees (Trans. Linn. 800 . XVII, 50, 49). ( S . esoulcntum and S. 
origcrum , Dunal. ) Plant stout and erect, mostly tall ; leaves and brandies more or less 
densely scurfy; leaves mostly conspicuously angled or lobed, thick; flowerslarge and 
thick on stout peduncles ; fruit various, globular or oblong, white or purple. * * * 

There is a very low and dwarf form with rounded and barely undulate leaves and 
much smaller flowers, but I am unable to find good botanical characters to separate it 
from the larger forms. 

( 2 ) Var. serpentinum. (S. wpeutinum, Deaf. Dunal, DC. l*rodr. XIII. 2,1158.) This 
differs from the var. ewulentnm chiefly in the greatly elongated fruit, which is curled 
at the end, and perhaps it is not worth separation. It is the most singular egg-plant 
which wo have grown. 

(2) Var. deprcsHnm. Plant low, weak and diffuse, dark colored, nearly smooth, 
always spineless ; leaves small ami comparatively thin, more entire, often scarcely 
angled; flowers small, mostly long- peduno led ; fruit purple, pyriform. I aiu not 
aware that botanists have ever noticed this type of egg-plant, although lam inclined 
to think that Rtimplmis meant to portray it in his figure 85 (Kmnpli. Amb, 5, t. 85). 
Dunal (I)C. Prodr., I. v, f 255) refers to Humph ins* description but thinks his figure 
incorrect. I think that this is a distinct species. 

Solatium inUgvi' folium, Poir. This species is sold as the Chinese Scarlet and Orna- 
mental egg-plant, and it is probably the one which has been lately distributed as a 
great novelty under the name of Tomato egg-plant. It goes under the name of Sola- 
nutu cot'Civeum. It is undoubtedly the Solatium ter a mm of Dunal (1. c M 259), which, 
as Asa Gray (Synnp. FI. II, 327) determines, is probably not Texan nor even Ameri- 
can. It is undoubtedly identical with Poirot's S. integri folium, as, in fact, Dunal 
himself suggested. I once thought that the common name, Chinese egg-plant, might 
throw some light- upon the nativity of this species, hut it appears to have been first 
known as the Ethiopian apple ( Mala a t/iiojtiea, Dodoens, H>16). Its nativity appears 
to be wholly unknown. Dunal says that integri folium is a native of Mauritius, but 
Hakcr, in his Flora of Mauritius, does not mention it. It is probably Africau. At 
auy rate it appears to be proper to recall the name under which it was long known 
in early times, and I have therefore called it the Ethiopian solatium or egg-plant-. 
This species was figured by Dalccbamp (Hist. Gen., 023) in 1587 as Capsicum rotund urn. 
Morison (Plant. Ox., sect. 13, t. 2 ) flgured it in 1715 and Jacquiu (Hort. Vind., t. 12) 
gives an excellent colored plate of it. 

The Ethiopian egg-plant is a coarse plant 3 feet high with large-lobed leaves 
and the stomR, petioles, and midribs armed with strong and very sharp spines a half 
inch long. The small white flowers are usually borne in clusters of two to six. The 
fruit is small, rarely much exceeding 2 inches in diameter, bright scarlet or yellow, 
and conspicuously lobed after the manner of the old Early Red tomato. We have 
grown two types of this plant, one of strong upright growth with purple stems, peti- 
oles, and midribs ; the other of spreading habit and 1 ighter color. The species is only 
curious and ornamental, the fruits not being oaten. 
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Horth Dakota Station, First Annual Report, 1890 (pp. 17). 

Report of director, EL E. Stockbridge, Ph. D.— The station 
was established under an act of the legislature of the State, approved 
March 8, 1890. A temporary organization was effected May 15, 1890, 
when S. T. Satterthwaite was appointed director, with James Holes 
and Jacob Lowell as assistants. The present director and the perma- 
nent staff of the station took charge of the work October 15, 1890. Some 
field work on grasses, grain, aud sugar-beets has been performed on 
land leased for the purpose. Collections of native grasses and weeds, 
and studies on the diseases of grain have been begun. Investigations 
in dairying are in progress. Analyses of sugar-beets, soils, waters, etc., 
arc being made, as well as investigations of blackleg and tuberculosis. 
The station has conveniently arranged and well-equipped offices and 
laboratories, but is as yet without land for experimental purposes. 

North Dakota Station, Bulletin No. 1, January, 1891 (pp. 28). 

Grain smuts, H. L. Bolley, M. S. (illustrated).— Accounts of 
loose smut and stinking smut, with directions for treatment with sul- 
phate of copper aud hot water. 

North Dakota Station, Bulletin No. 2, April, 1891 (pp. 18). 

Small fruits, O. B. Waldron, B. S.— General statements are 
made regarding the conditions under which fruit must be grown in the 
Northwest. The methods of cultivation and the varieties recommended 
by J. S. Harris of Minnesota, a fruit grower of long experience, in a 
course of lectures at the North Dakota Agricultural College, are given 
in this article. The fruits mentioned are strawberries, raspberries, 
blackberries, currants, goose berries, and plums. 

Oregon Station, Bulletin No. 11, May, 1891 (pp. 23). 

Notes on grasses and potatoes, H. T. French, M. 8. (illus- 
trated). 

Orasses (pp. 3-9).— Tabulated data are given for the yield of hay 
and loss of weight in curing for 17 varieties grown at the station. 
There are also brief descriptive notes on a number of these varieties. 
Tall fescue (Festuca elatior ), Meadow fescue (Festuca pratensis), orchard 
grass ( Dactyl is glomerata ), tall oat grass (Arrhenaihertm avenaccum ), 
perennial rye-grass (Lolium perenne), creeping bent-grass {Agroxtis nto - 
lonifera ), and Texas blue-grass (Poa arachnifera) have given the best 
results thus far. 

Potatoes (pp. 10-23).— Tabulated data are given for 39 varieties, and 
for small experiments with fertilizers and with different amounts of 
seed. There is also a list of 375 varieties. Garfield, Alexander No. 
Early Sunrise, aud Rural New Yorker No. 2 are especially commended 
and are illustrated in cuts* 
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Pennsylvania Station, Bulletin BTo. 15, April, 1891 (pp. 13). 

Influence of variety and of rate of seeding on the yield 
of silage corn, H. P. Armsbv, Pn. D. — This is a import of an experi- 
ment to determine the influence of variety and rate of seeding on the 
total yield, composition, and digestibility of green fodder. The general 
plan was, using the same fertilizers (barn -yard manure and dissolved 
South Carolina rock), to plant a variety of dent corn (unnamed) and a 
larger variety (Brock’s Boston Market Ensilage) each on four (about 
one twentieth acre) plats, in rows 3£ feet apart, and at the rate of one 
kernel every 3| inches and of one every 14 inches in the row ; and to 
determine the rate of digestibility of the corn for each variety and each 
rate of seeding by feeding trials with sheep. 

The method of planting, rate of seeding, manuring, cultivation, aud 
harvesting are described and the yield, composition, aud rate of diges- 
tibility of the green crop are tabulated for each variety and each rate 
of seeding. The results, as calculated by the author, show that in this 
single experiment there was a larger yield of dry matter aud that this 
had a somewhat higher rate of digestibility where the seeding was 
thicker and where the larger variety of corn was used. “ The thick- 
seeded corn reached nearly the same stage of maturity as the thin- 
seeded.” 

As mentioned in the bulletin, however, there were several things 
other than variety and rate of seeding which may have considerably 
inllnenced the results and which make them merely suggestive. It is 
hoped to continue the experiments the coming season. 

South Dakota Station, Bulletin Ho. 23, April, 1891 (pp. 31). 

Forest-trees, fruits, and vegetables, 0. A. Keeper, M. H. 
(pp. 123-149). — The importance of tree planting is urged, methods of 
grove, street, and lawn plantiug are discussed, aud the advantages of 
certain varieties of trees for groves, streets, or lawns aroset forth. For 
grove planting the cotton-wood (Populns monilifera), white willow, box- 
elder ( Negundo aceroides), and soft (silver) maple (Acer dasycarpum) are 
recommended as rapid-growing varieties, aud green ash (Fraxinus 
viridin), white elm ( (JImus americana), black wild cherry ( Prunm eero- 
tina ), hackberry (Oeltis occidentals), black walnut (Juglam nigra), butter- 
nut (Juglans cinerea), burr oak (Quereus macrocarpa), aud black oak 
(Quercus nigra ) as slow-growiug varieties. Some varieties of Russian 
poplars and willows are promising, and among evergreens the Scotch 
piue, red cedar, and white spruce may be grown throughout the State. 

Suggestions are made regarding the varieties of fruits and vegetables 
most likely to succeed in South Dakota. The experiments with orchard 
fruits at the station have not been in progress long enough to give 
results of value. 

28519— Ko. 12 i 
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Strawberries . — Orescent, Windsor, Manchester, Glendale, and Mount 
Vernon have given the best results at the station* 

Gooseberries. — u Houghton and Mountain Seedling gave heavy crops 
the past season, and both sorts are hardy here.” 

Currants.— Victoria, lied Dutch, and White Dutch are recommended. 

Texas Station, Third Annual Report, 1890 (pp. 18). 

This contains the reports of the director and agriculturist, chemist, 
veterinarian, horticulturist, meteorologist, and treasurer, which include 
outlines of the work of the station. 

In addition to the work at the station, experiments are being carried 
on at Harlem, Fort Bend County, in sugar investigation; at Gates- 
villc, Coryell County, with grasses; at McGregor, McLennan County, 
with wheat and other crops; and at Rusk, Cherokee Comity, Hunts- 
ville, Walker County, ami Prairie View, Waller County, in horticul- 
ture. 

The averages of the meteorological observations at the station for 
1889 and 1890 are as follows: 



Height 
of Luuom- 
rter in 
inr.hea. 

Temperature, Fah. 

| Rain fall. 

Pro- 


Mean. 

Maximum, j Minimum. 

per month, 
inches. 

vailing 

wind. 

Average for 1889 

29.094 ! 

i 

; 00.04 

89 80 1 46.79 

| 4.215 

S 

Average for 1W>0 

29.714 

I 06.97 

I 

91.37 | 43. 00 

| 3. 370 

S. 


Texas Station, Bulletin No. 18, December, 1890 (pp. 12). 

SORGHUM, TE08I19TK, ETC., H. H. H AliRlNUTON, M. S .,]). ADIUANCE, 
M. S , and P. 8. Tilhon, B. S. A. (pp. 29-40). — Sorghum (pp. 29-38). — 
This is a study of the sorghum plant, the object of which was li (1) to 
discover by analysis any differences that might exist in the different 
varieties of sorghum ; (2) to discover any difference in the composition 
of sorghum between the time of * dough state ? and the time of ripen- 
ing; (3) to find its value as a feeding stuff and as silage; (4) to esti- 
mate the amount of plant food removed from the soil by one crop.” 

Analyses are given of a large number of varieties of sorghum at the 
same stage of growth, the analyses in nearly every case representing 
the curie at an earlier and a later stage of growth. The noticeable 
features accompanying the ripening of the cane were “(l) the increase 
of crude fat; (2) the decrease of crude fiber (woody material); (3) the 
iucrease of crude protein or nitrogenous substances; and (4) the increase 
of carbohydrates (starch, sugar, etc.).” 

Between the non-saccharine and the saccharine sorghums there is a great difference. 
In the toTiuor there is notably a larger increase of dry matter that gives it an appar- 
ent but fictitious value over the saccharine sorghums. The mineral matter or ash is 
somewhat larger in the non-saccharine, and the carbohydrates or nitrogen -free ex- 
tract is increased, chiefly in consequence of the increase of dry matter* The crude 
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fiber is very much uierojwod, and it is this fact that detracts most, from its value. 
At the last cutting nearly all the non-saccharine varieties wore “ pithy” ami almost 
devoid of taste. 

If we take the individual varieties, either among the saccharine or the non sac- 
charine, there is hardly sufficient uniform difference to warrant the statement that 
one variety is better than another. While there would be a difference in the sugar 
content, this difference would be so small, or be partially neutralized by a change 
somewhere else, that no perceptible variation would appear in a practical feeding 
test. 

Silage . — To compare the value of corn silage and sorghum silage one 
pit was filled with fodder corn, another with mixed sorghum, and a 
third was divided into four compartments, filled respectively with orange 
cane, dlionra corn, yellow field corn, and Kaffir corn. Three samples 
of silage from each pit or compartment were analyzed separately, and 
the results, together with the averages, are tabulated. These indicate 
il slight difference in favor of the field corn, but not so much difference 
as we anticipated. While the Kaffir corn compares very favorably 
with the Held corn, except for its larger percentage of crude fiber, 
it is quite the equal of the field corn. If we take the field corn alone 
it does not differ sufficiently from the analyses of that reported from 
other stations to create noticeable, comment. The difference still exists, 
apparently in favor of Southern-grown corn, but is not so marked hero 
as in analytical results before obtained and referred to.” 

Analyses of stall; and head of sorghum. — Separate analyses are given 
of the stalk and the head or seed, with reference both to food and fer- 
tilizing constituents, and from the latter an estimate is made of the 
amounts of fertilizing ingredients removed from the soil by a crop of 
20,000 pounds of green sorghum per acre. These figures are compared 
with the amounts of nitrogen, phosphoric acid,aud potash removed by 
a crop of 20 bushels of wheat and its straw per acre, and of 30 bushels 
of corn, with cobs ami husks, but exclusive of stalks. 

Amounts of plant food removed by crops of sorijhani, wheat , and com from one acre, 

| Sorghum. , Wheat, j Cora. 


Phosphoric acid 

Pol aali 

Nitrogen 


Pound 

3K.5 

04 

3!) 


Pot ouU ! Pound* 
Hi. 77 I II 91 

22.4 , l.’i. a 

2.S.5 ; 31 


Digestibility of green sorghum . — To determine the digestibility of sor- 
ghum in the “dough state,” two milch cows were fed exclusively on 
green sorghum. The analyses of the moist and water-free silage, and 
data relative to the calculation of the digestibility are tabulated. 
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Co- efficients of digestibility , 



Dry matter. 

Crude a»h. 

Crude fat. 

Crude 

protom. 

Crude 

cellulose. 

Nittogen- 
free extract. 


Per cent. 

Ter cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Cow No. 1 

73. 3 

43. A 

81. C 

6& 7 

75 

78.2 

Cow No. 2 ! 

| 73. 1 

30.6 

81.3 

51.1 

74 

78.7 

Average 

j 73.2 

41.6 

j 81.4 

i 

53.4 

74.5 

78 4 

i 


Conclusion h. — The experiments with sorghum lead the author to the 
following conclusions : 

(1) It is better, so far as nutrition is concerned, to let it nearly mature before cut- 
ting but if intended for bay it should be sown thicker and cut earlier. 

(2) The saccharine varieties are to be preferred to the non-saccharine, but between 
the saccharine there scorns to be but little ditteronoe in nutritive ratio. * 

(M) It is an exhaustive crop, removing more mineral matter from the soil than is 
removed either by corn or wheat, 

(4) It is a good inilk producer when fed in the green state with other dry feed. Its 
digestibility compares favorbly with that of corn except for the nitrogenous matter. 

Teosinte (p. 38). — Analyses with reference to food ingredients are 
given of samples of this plant collected every ten days, from August 1 
to October 20, and again November 10: and for comparison analyses of 
sweet, yellow, yellow dhoura, and Mosby corn grown the same season, 
It is believed that “about the last of September in this climate would 
be the best time for harvesting the -crop.” 

Miscellaneous analyses (pp. .39, 40). — Tests of meal from spoiled cotton- 
seed revealed no ptomaines, “but in many instances we believe these 
to be present, and it is quite probable that the bad effects following the 
use of meal are sometimes due to their poisonous influence.” Analyses 
are tabulated for cotton seed hulls, muck, greensaud marls, brick, iron 
ore, and water. 

Vermont Station, Bulletin Ho. 23, Hatch, 1891 (pp. 15). 

Analyses of fertilizers licensed for sale in the State 
in 1891, J. L. Hills, B. S. — The bulletin contains the trade values of 
fertilizing ingredients, remarks on tho valuation of fertilizers, analyses 
of 33 samples of commercial fertilizers collected within the State in 
1890, and a comparison of the average composition and value of fertiliz- 
ers licensed in 1890 and 1891. “A comparison of the average compo- 
sition of the two years shows that there is no appreciable change in 
the character of the fertilizers sold in the State during the past two 
years.” 

West Virginia Station, Bulletin Ho. 11, September, 1890 (pp; 8). 

Meteorological and crop reports, J. A, Mters, Ph. D. (pp. 
262-267). — Reports of meteorological observations made at the station 
and of correspondents on meteorology, and the coudition of live stock 
and erops, for September, 1890. 
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West Virginia Station, Bulletin Bo. 12, December, 1890 (pp. 7). 

Tun Canada thistle, C. F. Millspaugu, M. I>.(i»p. 268-274, illus- 
trated). — An illustrated aeoount of the Canada thistle (Cnicm amen- 
tia), with suggestions as to means for its repression. The author states 
that the true Canada thistle has not .yet seriously invaded the State, 
but that other weeds are often mistaken for it, among which are the 
teasle (Dipscwus sylvestris), blue weed ( Echium vulgare), and Virginia 
thistle (Cniern virginianua). A list of questions on weeds is also given, 
addressed to farmers with a view to collecting material for a bulletin 
ou the weeds of the State. 



ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 

AGRICULTURE. 


DIVISION OF ENTOMOLOGY. 

Insect Life, Vol. Ill, Nos. 7 and 8, April, 1891 (i>p. 305-357, 
illustrated). — The principal articles in this double number are on the 
Xanthium trypeta (Trypeta wqualin, Lw.), by 0. L. Marlatt; variations 
in the Braconid genus Lysiphlebus, by 1). W. Ooquillett; birth of a 
beautiful exotic lepidopterous insect (Cantina minis, var. corningii) in 
New York, by H. Edwards ; the strawberry-leaf Ilea beetle (Haltiva 
ignita) in Indiana, by F. M. Webster; another parasitic rove beetle 
(Mamchara valid#, Lee.), by 11. W. Ooquillett; phosphorescent myri- 
opods, by L, Bruner; the preparatory stages of Emtratia oaduca, by l>. 
S. Kcllieott; a list of Sphingidw and JJombycidai taken by electric lamps 
at Poughkeepsie, New York, by II. G. Dyar; steps toward a revision 
of Chambers’s Index, with notes and descriptions of new species ( Litho ■ 
colletu betulivora and L. grindeliella), continued, by Lord Walsingham. 

Bulletin No. 34. 

The boll-worm of cotton, F. W. Mally (pp. 50, illustrated). — 
This is a preliminary report on the special investigation of the cotton 
boll-worm ( Heliothix armigera, Hiibu.) now being carried on under the 
direction of the entomologist of this Department. 

The holt-worm wan treated at some length in the Fourth Report of the If. 8. Ento- 
mological Commiwtion, and the chief object of the present, investigation is to con- 
duct further expenmenls witii remedies, as well as to verify the value of those already 
employed. A thorough series of experiments has been planned with the diseases of 
Ueliothis and allied insects, in the hope of being able to practically utilize them. 

The following subjects are treated in the bulletin : Amount of injury 
caused by the boll-worm, food plauts other than cotton, character and 
transformations of the insect, munberof broods aud hibernation, natural 
enemies, insect ravages easily mistakeu for those of the boil- worm, 
remedies (topping of cotton, fall plowing, coru as a protection to cotton, 
lights for attracting the moths, poisoned sweets, pyretbrum and other 
vegetable insecticides), meteorological considerations, and insect dis- 
eases. 

746 
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The results of the investigations thus far made are summed up by 
Professor ltiley in an introduction to the bulletin, as follows : 

It tiaiiH|iin'M that tlic ravages of tho boll-worm have, fawn overestimated, and that 
whilo from 20 to HU per cent of tho holla are damaged in an average season in Missis- 
sippi, onJy about one third of this damage is done by this insect. Several other 
species which do work somewhat similar to that of the boll-worm are treated in this 
report. Some new food plants have been found, ami a careful study Juis been mad© 
of the habits and life history, which are here treated with more care and detail than 
lms heretofore been given to the subject. Two new parasites have been discovered, 
and observations have been made which show that the egg parasite ( Trichogramma 
prct'ma , Uiley) is an extremely important factor in the economy of this insect, as it is 
also in that of the cotton worm {Aktia x if Una, Say), and the grass worm or fall army* 
worm (Laphygma frugiperda , Smith and Abbott). A careful count shows that 84 per 
cent of the eggs were destroyed by this useful parasite. All of the old remedies 
have once more been tested, and the use of corn as a trap crop is again shown to bo 
one of the most satisfactory means of protecting the cotton crop. The old subjects 
of attracting the moths to lights and poisoned sweets have once more been carefully 
considered, and my former conclusions have been confirmed, that there is little to be 
hoped for from either of these methods. Tlic pyrctlirum experiments, from which 
I had Tillich hope, have not proved very favorable, while experiments with a large 
series of other vegetable insecticides have given no practical results as yet. 

The experiments with contagious diseases can not, be reported upon in any detail 
at the present time, hut a large number of cultures of several diseases of the 
impoitcd cabbage worm, the bronzy cut-worm, and of two other Noetnids have been 
secured and carried through the winter. What may prove to he a specific disease of 
the boll-worm has also been discovered, and cultmes have been obtained. It appears 
from the few experiments made that the boll-worm is probably susceptible to the 
cabbage-worm disease, but positive statements can not be mad© until these experi- 
ments arc continued by those of another seasou. A bacteriological laboratory lias 
been established at Shreveport, Louisiana, and 1ms been well fitted out with the 
necessary apparatus, so that work in thiN direction the coming season will not be 
bumpered, except in the case of an unexpected paucity of boll-worms. 

Circular No. I (Second Series), May, 3891. 

Some of the more important insecticides (pp. 7).— Condensed 
information concerning kerosene emulsion, resin washes, London purple, 
Paris green, and white arsenic, including formulas for the preparation 
of these insecticides and directions for their application. 

DIVISION OF CHEMISTRY. 

Bulletin No. 29. 

Experiments with sorghum in 1890, H. W. Wiley (pp. 125).— 
This contains a report on studies on the separation of sugar from 
sorghum juices, with special reference to the use of alcohol for this 
purpose (See Experiment Station Record, VoJ. II, p. 409) ; the composition 
of the bodies precipitated by alcohol from sorghum sirups; results of 
the operations of the sorghum-sugar factories at Attica, Fort Scott, 
Topeka, Conway Springs, and Mediciue Lodge, Kansas, in 1890, as 
shown by chemical control; general results of manufacturing work; 
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functions of experimental work ; record of work in cane improvement 
by culture experiments at Medicine Lodge and Sterling, Kansas; studies 1 
of the different varieties of sorghum ; work on crosses; culture experi- 
ments at College Park, Maryland ; experiments at Starkville, Missis- 
sippi, by the Mississippi Station; and culture experiments at Port 
Scott, Kansas* 

The experiments carried ou in Kansas for several years have indi- 
cated that sorghum may be developed in any particular direction by 
continuous selection of seed from cane having the qualities desired. 
At Sterling, for example, not only has the percentage of available 
sugar beep increased by selection but an earlier maturity of the cane 
has been secured. In the development of varieties the soil and climate 
of particular localities must be taken into account. The experiments 
reported indicate that varieties which do well in Kansas give poor 
results in Mississippi, and that, therefore, experiments in selection must 
also be made in the latter State in order to secure varieties adapted to 
the peculiar conditions prevailing there. 

Bulletin No. 30. 

Experiments with sugar-beets in 1890, IT. W. Wiley (pp. 
93). — This contains brief statements regarding the purchase and dis- 
tribution of seeds, experiments at factories, and financial returns to 
beet growers; analytical data relating to beets grown in twenty-live 
States chiefly in Nebraska and Minnesota) from seed furnished by this 
Department; accounts of experiments with sugar-beets in Wisconsin 
and Kansas; analyses of beets made at the Minnesota Station; brief 
articles on the effect of soil on beet production, culture of the Klein 
Wanzleben original, and the systematic study of the different varie- 
ties of sugar-beets in Saxony (averages of Professor Maercker’s analyses 
in 1888); some general conclusions regarding the sugar-beet industry 
iu the United States; and, in an appendix, notes on sugar-beet culture 
in France and Germany, by W. Maxwell. 

The results of the analyse* at- < rj-and Island and other places show that beets of high 
sugar content and great purity can be grown in many parts of the United States. 
The, average size of the beets, however, in many places is too small to assume that 
their culture would prove profitable. It would be far better for all interests to grow 
lmets averag ing fiom COO to 700 grams in weight, even if the percentage of sugar 
should drop one or two points. * * * The Department has organized an experi- 
ment station for the culture of the sugar-beet at Schuyler, Nebraska, and it is con- 
fidently expected that rich beets, with high tonnage, can be produced. * * # When 
we consider the varying qualities of beets .which have been grown from the same 
seed, we are at once struck with the immense importance of the factors of soil, cli- 
mate, and cultivation in the production of the sugar-beet. In view of the fact that 
the seed of the Klein Wanzleben variety of beet in the bands of different fanners will 
show a variation of from 6 to nearly 20 per cent of sugar, it must be confessed that wc 
have iu soil and climatic conditions, and in methods of cultivation, a more potent 
means of influencing the sugar content of the beet than is found in the germ of the 
seed itself. 
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It can only be expected that a sugar-beet seed which is high bred will be able to 
^produce its kind when it has become fntly acclimated and Iras received in its new 
condition the came scientific treatment and selection which it had in its original 
home. The great hope, therefore, of uniform production in the United States of 
sugar-beets high in sugar-producing [tower must bo found in the establishment of 
culture stations where different varieties of beets can become fully acclimated, and 
whore they can receive the same careful scientific cnltnre and selection which have 
brought them up to their present state of excellence in Enropo. 


DIVISION OF STATISTICS. 

Report No. 84 (NEW series), May, 1891 (pp. 159-238).— This 
includes articles on the condition of winter wheat, rye, barley, and 
mowing and pasture lands; progress of cotton planting; spring plow- 
ing; changes in cultivated area; effect of May frosts; temperature and 
rain fall; reports of State agents; better times for farmers; recent 
facts regarding ramie; agriculture in Brazil; European crop report for 
May ; notes on foreign agriculture ; and transportation rates for May. 

DIVISION OF VEGETABLE PATHOLOGY. 

Journal op Mycology, Vol. VI, No. 4 (pp. 136-207, illustrated).— 
This number includes the following articles: Experiments in the. 
treatment of plant diseases, Bart II — treatment of pear-leaf blight and 
scab in the orchard, by B. T. Galloway and I). G. Fairchild; the peach 
rosette, by E. F. Smith; tuberculosis of the olive, by N. B. Fierce; 
recent investigations of smut fungi and smut diseases (concluded), by 
Dr. Oskar Brefeld ; ripe rot of grapes aud apples, by E. A. South- 
worth; anthracuose of cotton, by G. F. Atkinson ; mycological notes. 
11, by G. Massee; index to North American mycological literature 
(continued), by D. G. Fairchild; indexes to Vol. VI of Journal of 
Mycology. 


DIVISION OF POMOLOGY. 

Bulletin No. 4. 

Relative merit op various stocks por the orange, n. E. Van 
Deman (pp. 21). — This bulletin is based on replies to a circular of inquiry 
sent to orange growers in Florida aud Louisiana, and contains a brief 
discussion of the relative merits of sweet, sour, rough lemon, pomelo, 
and other stocks for the orange; recommendations regarding the nse 
of orange stocks in Florida, Louisiana, and California; a description 
of mal di Goma (foot rot, gum disease, sore shin, etc.), with suggestions 
as to treatment ; and a discussion of the mutual iuffuence of stock and 
scion. 

For Florida the rough lemon stock is especially recommended on 
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high pine land, and the sour stock is more highly esteemed than the 
sweet stock on all kinds of laud. In Louisiana the sour stock is pre- 
ferred by about 90 per cent of the planters. 

“From data .sent, by California orange*, growers who have tried the 
sweet and sour orange stocks side by side on a large scale, it is safe to 
conclude (1) that the sour-stock trees make a more thrifty growth? 
(2) that they are more free from disease and are entirely resistant to 
mal di Goma (foot rot or gum disease) ; (li) that they are less liable to 
be injured by cold while young; (4) that the quality of the fruit is not 
impaired.” 



ABSTRACTS OF REPORTS OF EUROPEAN INVESTIGATIONS. 


Recent investigations concerning the organisms of nitrification, S. Wino- 
gradsky (An. de PInst, Pasteur , 4 (1890); pp. 213, 257, 760, and 5 (1891) 
p. 92). — The interesting question as to the cause of the nitrification of 
ammonium salts in soils has recently found a definite answer in the 
investigations of S. Winogradsky at Zurich. The nitrifying organisms 
so often searched for seem to have been found, successfully isolated 
and cultivated, and their characters, nitrifying action, and methods of 
culture carefully studied. 

In connection with a report of his own work, the author reviews 
some of the more important investigations previously made on this 
subject. As is w T ell known, Selilbsing and Muntz* showed nitrification 
to be due to lower forms of life and to take place only in their pres- 
ence. They were not able, liow r ever, to isolate and cultivate these 
organisms. 

In 1886 Jloraeust claimed to have reached positive results. He 
secured pure cultures from soil and from old urine, which after a time 
gave a slight reaction for nitric acid, but the nitrates Conned were too 
small to be estimated. The nitric acid in these cultures may have been 
absorbed by the cultures from the air ; and as he did not succeed in 
isolating and proving any organism to be capable of nitrification, his 
experiments are considered inconclusive. 

A. B. Frank f isolated several forms of bacteria from soil, but as 
none of them produced nitrification he was inclined to believe that 
nitrification was not due to the action of organisms. 

Celli aud Marino Znceo § isolated five forms of bacteria from a water 
rich in nitric acid ami tested their nitrifying action. The cultures 
showed a reaction for nitric acid with diphenylamin after several days, 
but the control cultures which had not been inoculated also showed 
this reaction, though somewhat weaker. Adametz || investigated two 
samples of soil, and after several weeks 1 time secured only traces of 
nitrates in his cultures. 

In 1887 Frank attempted to explain the phenomena of nitrification 

* Cotnpt. rend. 84, 85, 86, Hi). 
tZeitsoh. f. Hygiene 71, 193. 
t Ber. d. d. bot. (tea., 1886. 

$ Rendiconti della R. Accadcmia dci Lincoi, 1886. 

I) Inaugural Dissertation, Leipzig, 1886. 

U Landw. Jahrb*, 1887. 
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by the action of inorganic substances, particularly that of alkalies* 
but this theory was opposed by the experiments of Landolt, Flath, and 
"Baumann,* which indicated that purely chemical agencies do not 
su dice to explain the nitrification in the soil. Frank f replied, main- 
taining his position and insisting upon the fact that he bad isolated 
and cultivated several microbes “by the ordinary methods,” but 
despite repeated efforts, had not succeeded in producing even traces of 
nitrification by the pure cultures. 

In the following year Warington $ studied a large number of bacteria 
with reference to their ability to nitrify, but without result. As he 
secured the phenomena of nitrification when he used soil instead of 
pure cultures, he concluded that the organism causing it must in the 
course of time be found. 

Negative results were likewise secured in the experiments of P. and 
G. Frankland, § with cultures of a number of soil organisms which were 
carefully isolated and studied. The reduction of nitrates was several 
times observed but in no case was ammonia oxidized. But when soil 
from which these same organisms had been obtained was used for inocu- 
lation, active nitrification was easily obtained. 

Up to the time Winogradsky || took up the study of the subject all 
attempts to isolate from the soil organisms which it could be conclu- 
sively proved were capable of producing nitrification, .had, therefore, 
been unsuccessful. Various investigations, including especially those of 
Schlosing ami Muntz, pointed clearly to the existenceof nitrifying organ- 
isms in the soil. Winogradsky’s previous experience had been such 
as to confirm his belief in such organisms. He had discovered ferments 
which caused the oxidation of hydrogen sulphide and which he had 
designated as sulpho- bacteria , ]] and others which caused the oxidation 
of ferrous to ferric compounds and to which he gave the name ferro- 
bacteria.** He reasoned that it was extremely probable that organisms 
should exist in water and in the soil capable of availing themselves 
of the abundant energy which would come from the oxidation of the 
ammonium compounds therein contained. It seemed to hirn probable 
that the number of species or varieties would be small, at least in 
any given specimen of soil. It seemed to him that the way to secure 
and study the nitrifying organisms would be, (1) to find a medium 
and the conditions in which they would thrive, and by which the 
growth of denitrifying organisms would be discouraged ; (2) to con- 
tinue the culture by this method long enough to eliminate for the most 
part the other (non-nitrifying or denitrifying) organisms; (3) when 
the cultures of the oxidizing organisms should have been obtained 

* Landw. Jalirb., 1887, and Laudw. Versuchs Stations, 38, 1888. 

tlbid. 

t Report of experiments made in tho Rothamatod Laboratory. London, 1688. 

$ Zoitsch. f. Hygiene, 6. 

U Au. de PJnatHut Pasteur, 1B90. 

If Bot Z« Unrig, 1887. 

** Ibid. 1888. 
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reasonably pure ami tlioir nitrification of ammonia active, to proceed 
to isolate the several organisms and study the characters and especially 
the nitrifying power of each with pure cultures. All previous attempts 
to isolate the organisms had beeu by means of gelatin cultures. He 
reasoned that as no organisms had been secured capable of producing 
nitrification in any considerable degree, that probably the organism 
causing this phenomenon, like many others, would not grow in gelatin. 
If this was the case other methods of culture must be adopted for its 
isolation. He began by working with two soils, one rich in organic 
matter, the other poor in organic matter but having large amounts of 
carbonates. He studied the cultures in media said to be favorable to 
the nitrification and unfavorable to reduction, and by continuing the 
cultivation in these media he was able in time to exterminate those 
forms to which the conditions of nitrification were unfavorable. When 
no further changes were noticed in the bacteria in the solutions he iso- 
lated the forms there present, and studied them separately with regard 
to their ability to nitrify. He found that the presence of organic matter 
in the cult ure media hindered nitrification, and lie therefore used media 
composed entirely of Inorganic salts and pure water. The medium 
finally settled upon was composed of 1,000 grams of water from Lake 
Zurich and 1 gram each of ammonium sulphate and potassium phos- 
phate, to which was added 0.5-1 gram of basic magnesium carbonate 
per 100 c. c. of solution. When this culture medium was inoculated 
with material from a culture in which nitrification had taken place, 
the nitrification was so energetic that after 15 days every trace of 
ammonia had disappeared; while the same solution without inoculation 
showed only a slight nitric acid reaction after 2 weeks. 

Cultures were continued and repeated in this medium. The number 
of species grew less and less and after three months cultures were 
obtained w'hich could be regarded as containing only those species which 
were adapted to the conditions thus provided and might be expee/ed 
to remain constant under these conditions. This species included the 
nitrifying organisms and several others. 

The problem now was to isolate the nitrifying organisms. As the 
first step, gelatin cultures were made in the ordinary way and five 
species or organisms were found which formed colonies. Three of them 
were bacteria, one was a small outturn, and the remaining one a peculiar 
organism, which probably belonged to the group of sprouting fungi, 
and is referred to beyond as a “ fungus.” Tests showed that neither 
of these species of -organisms caused the nitrification of the ammonia 
salt in the liquid. 

It thus appeared that in the liquid, which contained extremely little 
organic mattter and very small percentages of mineral salts including 
ammonium sulphate, the ammonium was rapidly nitrified, but that when 
portions of this culture liquid, in which nitrification was so active, were 
put upon gelatin only a limited number of organisms developed 
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colonics and that none of those which were thus grown in gelatin caused 
nitrification. The nitrifying ferment was still to be discovered. 

In the cultures in the liquid referred to it was observed that a very 
thin film gradually formed on the surface of the culture, and a slight 
cloudiness of the solution was noted at times. The latter disappeared 
after a time, and was, as microscopic examination showed, caused by 
the presence of an oval, somewhat spindle-shaped organism which 
moved about very rapidly. Nitrification was at the same time very 
active. It was thought that the film on the surface might contain the 
nitrifying orgauisms, as the acetic acid bacteria and other oxidizing 
ferments work at the surface where plenty of oxygen can be obtained; 
but tests with this gave negative results. 

The plan of work was now somewhat changed: The attempt was 
made to cultivate the nitrifying organisms more abundantly. To this 
end a quantity of ammonium sulphate was added to the nitrified cul- 
tures, and the process of nitrification thus continued iu the culture 
for some time. A change was noticed in the magnesium carbonate at 
the bottom of the solution, which gradually assumed a grayish color 
and a gelatinous consistency. By shaking the solution vigorously this 
mass was broken up into small flakes, which a microscopic examination 
showed to consist of transparent particles of the salt covered with a 
mass of oval bacteria, identical in form with those which had pre- 
viously been noticed as the cause of the cloudiness. These bacteria 
seemed to be on the particles exclusively and not on the walls of the 
flask, and slowly enveloped the salt which was finally dissolved. 

A culture medium was then prepared which was free from every trace 
of organic matter. Oil being inoculated nitrification took place in this 
energetically, and it was found to contain large numbers of the oval 
bacteria, as well as the fungous form previously noticed, but the other 
forms had all disappeared. The fungus remained constant, and all 
attempts to cultivate it out were unsuccessful. 

The research was thus brought to the stage where it seemed prob- 
able that the oval bacteria might be the nitrifying agents. To test 
their nature and action satisfactorily the removal of the sprouting 
fungus was called for. To accomplish this, Winogradsky resorted to a 
very ingenious though simple device. The fungus would develop in 
gelatin ; the bacteria would not. Small particles of the carbonate, 
more or less enveloped by the bacteria, were taken from the bottom of 
the culture flask l>y means of a capillary tube, and placed in a large 
flask of sterilized water; the contents of the flask were then well 
shaken and a gelatin plate inoculated with drops of the liquid, the 
particles of carbonate serving to indicate the places where the gelatin 
had been inoculated. In some of these the f ungas developed. Inocu- 
lations of the culture liquid from the other spots failed to yield 
the f ungus but developed the bacteria. By this method of M inverse 
gelatin culture w the bacteria were obtained pure. In culture liquid 



755 


inoculated with the bacteria ammonia was oxidized rapidly. The infer- 
ence is that the bacteria are the nitrifying organisms of the soil. 

Winogradsky describes the organism as of oval form, about 1 .1-1.8 p 
long and 0.9-1 fi wide, usually at rest, but capable of motion at times, 
and dividing perpendicularly to the longest axis, lie places it in a 
genus by itself, which he calls Nitromoms . Whether only one single 
form of nitrifying bacteria exists or whether there are other forms, Win- 
ogradsky does not attempt to say at present. The soil about Zurich 
gave only this one form, and a sample of soil from a distant locality 
gave bacteria in every way r resembling it. But he is inclined to believe 
there may be several species and chooses to refer to them not as a single 
ferment but as a physiological group whose special function is the 
oxidation of ammonia; and having designated those which cause the 
oxidation of sulphur and iron compounds as sulpho- bacteria and ferro- 
bacteriahe applies to these the term nitro bacteria. 

By way of comparing the nitrifying activity of the nitromonas with 
that of the nitrifying ferments as they may actually occur in the soil, 
Winogradsky made a series of experiments to compare the amount of 
nitrification in his culture liquid with that observed by Bchlosing in a 
soil to which, however, m ore oxygen had access than was the case with 
Wiuogradsky’rt liquid. 

While in Sehlbsiug’s experiments by the use of 200 grams of earth, 
3.4, 0, and 4.1 mg. of nitrogen, respectively, were nitrified, Wino- 
gradsky 7 * pure cultures of bacteria nitrified 800 mg. of ammonium 
sulphate in 37 days and 030 mg. in 30 days, which in the period at 
which the nitrification was most, energetic would furnish about 7.2 mg. 
of nitrogen per day. 

Winogradsky further investigated the interesting and very remark- 
able fact previously cited, that the nitromonas. although it contains no 
chlorophyll, grows and is able to multiply in a solution entirely free 
from organic matter. To prove this fact beyond doubt he prepared a cul- 
ture medium absolutely free from every trace of organic matter by using 
water distilled twice and tested, and salts which had been carefully puri- 
fied by recrystallization. He thoroughly removed all organic matter 
from the glass dishes and apparatus to be used, and inoculated sepa- 
rate portions of the medium with the nitromonas. All of the cultures 
developed normally, and in the dark as well as in the light. To gain 
an idea of the extent of the assimilation of carbon the carbon in the 
organic matter which had been formed by the organism in its growth 
was determined by analysis. Four cultures contained respectively, 
10.2, 7.1, 4.0, aud 4.8 mg. of assimilated carbon ; and in these cultures, 
respectively, 928, 604, and 83.5 mg. of nitric acid had been formed. 
This seemed to leave no doubt that nitromonas is able to assimilate 
the carbon of carbonic acid. 

The oxidation of ammonium salts by nitromonas, according to Wino- 
gradsky, takes place only in the presence of atmospheric oxygen; the 
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oxygen of carbonic acid can not be used for this purpose, and he 
believes that no decomposition of the absorbed carbonic acid takes 
place. Exact determinations by Schlosing of the oxygen absorbed 
during the period of nitrification show the supply to be suflioieut for 
the oxidation which takes place. 

The synthesis of organic matter from inorganic compounds in the 
presence of chlorophyll is a most familiar fact. Tt has been assumed 
that this synthesis occurs in vegetable organisms only in the presence 
of chlorophyll with the aid of the sun’s Tays or equivalent source of 
energy, as, foi instance, electric or other artificia llight. The possibility 
of life without organic matter was suggested by JJeraeus, though Ins 
experiments did not prove it. It was advocated by Hueppe, who 
attributed it to nitrifying ferments which could cause the union of the 
elements of carbon dioxide and water to form carbohydrates, ami could 
do this even in diffused sunlight. For this process he used the phrase 
“chlorophyll action without chlorophyll.” 

Winogradsky’s experiments show that the nitromonas has the power 
of assimilating the carbon of carbonic acid and building up its own 
substance in entire absence of organic matter and in entire darkness. 
In other words, we have here the complete synthesis of organic matter 
by the action of living organisms without the aid. of the energy of the 
sun’s rays. 

The question as to the oxidation of nitrogen to nitrous or to nitric 
acid by the nitrifying ferment has been studied by Winogradsky as by 
Schlosing and others. In brief it appears that in soils with sufficient 
aeration and temperature and other conditions favorable to oxidation, 
nitric acid is the main product, but with inadequate oxygen supply, low 
temperature and excess of alkali considerable nitrous acid is formed. 
Winogradsky found that iu liquid cultures the quantity of ammoniacal 
nitrogen oxidized increased with the amount of oxygen (air) accessible, 
but the nitrous fermentation prevailed and but little nitric acid was 
formed. 

TIjc relation between the quantities of nitrogen oxidized and carbon 
assimilated was observed by Winogradsky in four liquid cultures, free 
from orgauic matter at the outset. From 33.3 to 30.0, or on the aver- 
age 35.4 mg. of nitrogen were found in the forms of nitrous and nitric 
acids for each mg. of organic carbon, i. e , carbon of the nitro* bacteria 
developed while the oxidation took place. The fact that this relation 
was so nearly the same iu the different trials although the conditions 
varied widely can hardly be without significance. 

As regards the nature of the synthesis of orgauic matter by the nitro- 
bacteria, Wiuogradsky is inclined to the belief that some sort of an 
amide compound is formed iu the culture at the expense of the carbonic 
acid absorbed (from the carbonate or the air) and the ammonia in the 
solution. Urea suggests itself in this connection, since this substance 
is formed both artificially and synthetically iu the animal organism by 
the union of carbonic acid and ammonia. Certain bacteria are already 
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known to live upon urea, and nitromonas would then merely possess 
the advantage over these bacteria of being able to manufacture for 
itself the urea upon which it lived. 

The chemical changes induced by the nitromonas differ materially 
from those which occur with chlorophyll. In the action of chlorophyll 
carbon dioxide is decomposed with the aid of the sun’s energy, oxygen 
is liberated, and the carbon unites with hydrogen and oxygen to form 
carbohydrates indirectly. But, as indicated by Winogradsky’s experi- 
ments and inferences, the nitro- bacteria instead of decomposing carbon 
dioxide and setting its oxygen free, effects its union with ammonia and 
the formation of amide-like compounds; they also make use of the 
oxygen of the air to oxidize the nitrogen to nitrous and nitric acids; 
and finally the energy required for their work is supplied from the 
oxidation which they bring about. 

lu the last article at hand Winogradsky discusses the methods of 
culture of the nitrobacteria, and especially a culture medium of which 
hydrated silica is an essential constituent, and in which mineral salts 
but no organic matter are used. This serves its purpose excellently 
and has the special advantage that few other organisms than the 
nitromonas grow in it 

The water-soluble phosphoric acid compounds in superphosphates, J. 
Stoklasa {Landtc, Vernvchs tit a Ho n en , .'18, pp. 401-410. continued from 
Ibid., p. 197; see Experiment Station ltccord, Vol. II, p. till). 

Action of dicalcic phoaphate. — Working with pure material, an inter- 
esting occurrence was noticed in the formation of monoealcio phos- 
phate by the action of a solution of free phosphoric acid on dicalcic 
phosphate. The phosphoric acid unites with the dicalcic phosphate 
until the solution is completely saturated, i.e. contains practically 1 
gram of the salt to 200 grams of water, as stated in the previous 
paper. After saturation has been reached the dicalcic phosphate 
remains unacted upon by the free acid. 

According tolteiehart,* I3oedecker,t and others, if dicalcic phosphate 
is boiled with water, monocalcic phosphate is formed. Erlenmayerf 
states that after 24 hours’ boiling only a weak reaction was noticed with 
litmus paper. The author heated 2.5 grams of dicalcic phosphate with 
500 c.c. water; at the end of 3G hours only a very weak reaction was 
noticed with litmus tincture. Analyses of the watery solution, 0.03-0.05 
per cent of phosphoric acid which had been dissolved from the dicalcic 
salt. 

To study the action ot dicalcic upon monocalcic phosphate, the two 
were mixed in the proportions of 5, 2.5, and 1 gram, respectively of 
diphosphate to 5 grams of monophosphate in 2,000 c. c. water. After 
standing for months, with frequent shaking, the per coinage of free 

\Archiv. Pharnu, 3, 2, p. 236. 

t Annal. Pharm., 69, p. 206. 

| Sitzuugftberichte d. K. B. Akad. d. Wiss., 1872, p. 269. 
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phosphoric acid in the solution remained practically unchanged, indi- 
cating that the dicalcic phosphate had caused no decomposition of the 
monophosphate. 

Action of trioalcie phosphate.— To study the action of tricalcic on 
monocalcic phosphate, 3.46 grams of the former and 2.52 grams of 
the latter were placed in each of eight 2 litre flasks, and the flasks were 
then filled to the month with water. The soluble phosphoric acid was 
determined in the solution in each flask after 2 hours, 1, 2, 5, 14, and 30 
days, and 6 and 12 mouths, respectively. The results showed that the 
tricalcic phosphate acted but slowly on the soluble monocalcic phos- 
phate. The percentage of soluble acid, which after 2 days' standing 
was 56.03, was reduced to 0.59 per ceut after 8 months’ standing. When 
2.52 grams of monocalcic and 3.46 grams of tricalcic phosphate were 
dried in a platinum dish at 100° C. for 6 hours a loss equal to 2 per cent 
of the soluble phosphoric acid was noticed. According to these trials 
the decomposition is much more rapid with the phosphates in a dry 
state than in solution. 

In a series of experiments 2.52 grams of monocalcic, 3.46 grams of 
tricalcic phosphate, and 0.98 gram of chemically pure ortliophosphorie 
acid were mixed in a dry state, and in separate trials determinations 
made of the free and soluble phosphoric acid in the mixtures after a 
half hour, 2 hours, 5 days, and 10 days. In these trials, as indicated 
by the results, the free phosphoric acid and the tricalcic phosphate 
formed a dicalcic phosphate, the monocalcic phosphate remaining 
unchanged. 

In similar experiments in which 0.098 gram of ortliophosphorie acid, 
0.756 gram of monocalcic, and 1.384 grams of tricalcic phosphate were 
used, it was found that the free phosphoric acid combined with 1 mole- 
cule of the tricalcic phosphate forming diphosphate, the remaining phos- 
phate then forming dicalcic phosphate with the monophosphate. 

Those reactions may take place in the preparation and keeping of 
superphosphates, and the author believes they clear up certain points 
regarding the changes which superphosphates may undergo. They 
teach that the content of free phosphoric acid in superphosphates is a 
very important factor, as this acid plays a part second to none in the 
changes. If the superphosphate contains 15.4 per cent of water-soluble 
phosphoric acid including 8.2 per cent of P 2 Os as free acid, it can con- 
tain 4 per cent of P 2 0 6 as tricalcic phosphate and no reverted aoid 
be formed ; but the monophosphate, on the contrary, will increase until 
at last all the P 2 0 5 of the triphosphate is changed to the soluble form. 

When sulphuric acid weak or slightly in excess is used in the man- 
ufacture of superphosphates free P 2 0 5 will be formed ; when concentrated 
acid ot 55-60° B<5. or no excess of acid of 50° Bo. is used, small amounts 
of free P 2 0 2 are formed and reactions resulting in the formation of dicalcic ' 
phosphate may occur. 
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In All these processes the calcium salphate may hinder the reactions 
by preventing the most advantageous conditions for the action of free 
phosphoric acid. 

The above indicates that the tricalcic phosphate by its action on the 
monophosphate causes very interesting and significant changes. 

Beport of the agricultural-chemical experiment station at Halle for 1890, 
K. Xaercker ( Zeitsch . d. landw. Central ■ Yereinx d. Frov. Sachsen, 1891, 
pp, 105-114).— This station, which is the station of the Central Agricul- 
tural Society of the Province of Saxony (Prussia), is located at the 
Agricultural Institute of the University of Halle. The director, Dr. 
Maercker, is also professor in the university. It has a branch station 
(FiUale) located at Magdeburg, under the direction of Dr. Waas. 

The report for 1890 shows the personnel of the central station to con- 
sist of a director, assistant director, botanist, eight assistants, a secre- 
tary, an accountant, a gardener, and three helpers; and that of the 
branch station at Madgebnrg to consist of a director, an assistant, and 
a helper, making 91 members of the working staff. 

Theworb of the year included analyses, field and feeding experiments, 
experiments in sugar-beet culture, studies of soils, botanical examina- 
tions, tests of varieties, seed control, and distillery experiments. The 
analytical work of the main station was as follows : fertilizers, soils, etc., 
3,223; feeding stuffs and sugar-beets, 1,814; botanical examinations 
(seed tests, etc.), 1,160; soils, with reference to phosphoric acid, 303; 
making in all 6,506 analyses. The branch station examined 1,901 sam- 
ples of feeding stuffs and milk, and 397 samples of fertilizing materials. 

In his review of the general quality of fertilizers and the extent of 
their use the past year, the author remarks upon the increased use of 
Thomas slag on fields used for sugar-beet culture, as well as on lighter 
soils and meadows, and states that 14 cases of adulteration of this 
ground slag with liedonda phosphate were noticed during the year. 

In the botanical laboratory 547 samples of seeds and 298 samples of 
feeding stuffs were examined as to their purity. The author commends 
the work in these directions very highly, aud regards a botanical 
laboratory, under the direction of a competent head, as of the utmost 
importance to every experiment station. 

The majority of the experiments carried out by the station receive 
but brief mention in the short report given, the details and conclusions 
being reserved for ftature publication. The studies of soils with reference 
to phosphoric add content are, however, reported at considerable length. 

To study the relation of the phosphoric acid contained in different 
soils to plants growing in them, vegetation experiments were made with 
samples of typical soils containing in some cases like percentages and 
in others different percentages of phosphoric acid. The same kind of 
plants were grown in all cases, and at the end of the season determina- 
tions were made of the amount of phosphorio acid given op to the plants 
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by each soil. The results of the first year’s trial shoved that soils 
belonging to the same class and containing by analysis the same percent- 
age of phosphoric acid, yielded widely varying amounts of phosphoric 
acid to the plants growing upon them. Thus of two samples of clayey 
soil, each of which contained by analysis 0.1 per cent of phosphoric acid 
and which were used for summer wheat, No. I gave up 0.341 gram of 
phosphoric acid to the crop, and No. II, 1.223 grams, the yield of grain 
and straw each being more than three times as large on soil II as on 
soil I. A large number of other soils also showed analogous differences. 
The conclusion was that in soils containing like amounts of phosphoric 
acid the amount of the acid which plants can utilize may be very different, 
so that the mere estimation of the phosphoric acid in a soil by analysis 
furnishes no indication of the supply which is available to plants. Tests 
of the two soils just mentioned with ammonium citrate, “Petermann’s 
solution,” by the method for determining so-called reverted phosphoric 
acid, revealed a decided difference betweeu them with regard to the 
phosphoric acid dissolved; thus, soil I yielded 0.032 per cent and soil II 
0.05 per cent ot phosphoric acid. In additional tests very weak solutions 
of citric acid were used. The opinion is expressed that by the use of 
this re agent, in connection with vegetation tests, it will be possible to 
make an estimation of the phosphoric acid in a soil which is in a condi- 
tion to be used by plants. 

Along with these tests other studios were carried on with regard to 
the phosphoric acid in the harvested crop from different soils. The 
results of these show that the soil richest in citrate soluble phosphoric 
acid produced plants containing the largest amounts of phosphoric acid, 
and that when nitrogenous fertilizers were applied to the soil, especially 
in sufficient quantities to noticeably increase the yield, there was a 
marked decrease in the phosphoric-acid content of the crop. 

In an investigation as to the content and solubility of the phosphoric 
acid in the typical soils of the province, examinations were made of 
over 400 samples of different soils, the results of which showed the sol- 
ubility to vary widely in different soils. In sandy soil, for instance, 
which of itself contained only a low percentage of phosphoric acid, the 
rate of solubility of the acid was found to be remarkably high ; thus in 
some cases 95-100 per cent of the phosphoric acid present was dissolved 
by citrate of ammonia solution, while the rate of solubility for clayey 
soils is very much less. 

Regarding the percentage of phosphoric acid contained in soils, the 
author gives the following general conclusions from his studies : Over 
0.2 per cent of phosphoric acid is regarded as an unusually high con- 
tent, occurring very rarely, 0.15-0.2 per cent as very high, 0.1-0.15 per 
cent as high, 0.1 per cent as the normal content of a good sugar-beet 
soil, 0.075 per cent as moderate, 0.05 per ceut as low, and 0.025 per 
cent as very low. 
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On the composition of milk and milk prodncts, P. Vieth ( Analyst , April, 
1891 , pp. 61-97).— In a paper read before the Society of Public Analysts, 
Dr. Vieth presented a report of the work done in the laboratory under 
his charge during the year 1890. This work includes the analysis of 
20,635 samples of milk, 1,188 of cream, 586 of skim-milk, 165 of butter 
and butter fat, besides uumerous samples of buttermilk, whey, watery 
and sundry other articles. 

Of the milk, 11,816 samples were taken on arrival from the country, 
and in order to keep a constant control over the men intrusted with its 
delivery to customers, 7,104 samples were taken before, during, and 
after delivery. The average of these analyses for the year is given as 
follows : 

Average coinj)otitiou of milk and cream, 1890. 
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“The lowest percentage of total solids and fats was found, as usual, 
in the second, and the highest in the fourth quarter of the year. * * * 
Skim-milk, resulting wiieu cream was separated from milk by means of 
centrifugal cream separators, contained, as a rule, from 0.2 to 0.4 per 
cent of fat.” 

The volatile acids found in different butters in 1890 were, in “ Wollny 
figures,” as follows : 

English butter, 25.3-30.0; average 27.(5 c. c. 

Frenuli butter, 25.0-30.8 ; average 28.7 c. c. 

Kiel butter, 21.3-30.7 ; average 27.7 c. e. 

Danish butter, 27.3-29.9; average 28.8 c. c. 

The author mentions four cases in which the volatile acids of Kiel 
butter “derived from two large, well-known, and well-managed dairies in 
Holstein” were, respectively, 24.2, 22, 21.3. and 23.7, or below the usual 
limit. These same dairies furnished butter low in volatile acids in 1889. 
A study of this matter at the dairy experiment station at Kiel showed 
that “ with the progress of the period of lactation the volatile acids 
decreased, reachiug their lowest point in October, and that with the 
beginning of the calving season, in November, they at once increased 
and quickly rose above 25.” Butter from an English farm, of which 32 
samples were examined during the year, “ fell below 25 from January to 
the middle of April aud again from August to November. During the 
remaining part of the year the volatile acids varied from 25 to 26. The 
observed’ extremes were 22.1 and 26.2.” 

The volatile acids of butter fat which had been exposed to the action 
of air aud light for 18 months and had become bleached, increased from 
29.2 in the original to 30.4 in the bleached sample. 
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In experiments with regard to freezing milk, 2 gallons of milk con- 
tained in a tightly covered oblong vessel were placed in a refrigerated 
salt solution and kept at n temperature of 14° Fall, for 3 hours. Sam- 
ples of ice from the top (cream) and bottom (skim-nulk), and of the 
portion remaining liquid were analyzed with the following results : 


Composition oj frozen milk. 
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These figures prove what has been shown on previous occasions, that frozen milk 
contains a much higher proportion of water than the original milk in which the ice 
wasfouucct, ami that the pait remaining liquid is a concentrated unlit. The ice is 
b> no menus a solid mass, but a conglomerate of crystalline plates. The fact iliat the 
latter when examined singly are found to he quite clear, proves that fat globules 
do not enter into the crystals. The component paits of the <4 solids not fat” seem to 
participate iu the format iou of the crystals in about the same relative proportion in 
which they are present in the milk. This was so at least in the ease to which my 
reinai ks refer. 

The helrax lor of milk when exposed to low temperatures is not without interest 
in itself, but apart from this it is also of some practical importance. People who 
are ignorant of what is actually taking place when milk fr« o/es would naturally see 
no harm m melting milk ice and using the liquid obtained as milk. If a milk vender 
would proceed in this way he might easily get into trouble. 

Ill the discussion which followed, the president of the society, It. 
llehner, in referring to the cases of abnormally low content of volatile 
acids in butter cited by Dr. Vietli, said he had found that “when the 
piice of butter rose the number of samples that yielded an abnormally 
low proportion of volatile acids at once went up,* 1 and he believed, the 
practice of adulteration to be closely connected with the market price. 
In reply Dr. Yieth stated that bis experience went the other way. Ho 
had analyzed a large number of samples of butter, chiefly from France, 
Holstein, Denmark, and Sweden, and had never found any definite con- 
nection between the prices of butter and the quantity of volatile acids* 

Referring to the ash in milk, he said that his observations on a large 
number of samples had shown the ash to be very nearly 8 per cent of 
the solids not fat. 


The two following abstracts are from Bulletin No. 9 of the College of 
Agriculture, Tokio, Japan. Both of the articles from which they were 
taken were reported by Dr. O. Kellner : 

Besearches on the action of lime as a manure, with special regard to paddy 
fields, 0. Kellner, H. Sakano, D. Sato, and S. Shinjo (pp. 1-25).—“ In many 
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districts of Japan large quantities of lime, up to 300 kuwamme per tan 
[over 10,000 pounds per acre], have been annually applied to rice in the 
paddy fields, and continue to be resorted to, in spite of the conspicuous 
injury which is caused by this habit, and affects both soils and crops.” 
With regard to the injury to the rice crop the author says, “the stems 
become, in consequence of too much lime, less flexible, and are thus 
liable to be broken down by the wind; wherefore the straw is rendered 
unfit for various braiding industries. The grain is even more affected 
than the straw. It acquires au inferior taste and luster and becomes 
lighter, the hulls grow thicker, the white spots in t.he grain become 
larger, and seusible losses are experienced during the hulling and 
cleaning because the grains being brittle, break during these opera- 
tions.” 

The results of a complete analysis of samples of several varieties of 
brittle rice showed no difference between their composition and that of 
rice grown on unlimed soil, except a somewhat lower (about 1.5 per cent) 
content of protein. A comparison was then made in all samples of 
the content of protein and the pressure required to break the grains. 
The results of this comparison, although they show no exact proportion- 
ality between protein content and hardness, show that in these eases 
brittleness and a decreased protein content went hand in hand. The 
author concludes, therefore, that “the brittleness of the rice grown on 
overlimed soil is due to an indirect action of the lime, which favors the 
loss of nitrogenous nutrients from the soil, thus reducing the forma- 
tion of albuminoids in the plant and their accumulation in the grain.” 
Rut he adds that the brittleness of rice grains is not of necessity due 
exclusively to the excessive application of lime, “but may be found 
iu all those eases in which the supply of nitrogen to the plant is insufi- 
cient.” 

To determine the action of lime on soils which are submerged by 
water for several months in the year and retain much moisture the 
remainder of the year, comparative trials were made as follows : Dry 
sifted paddy soil and dry land soil, each mixed with finely ground 
soja beaus nud water, with and without slacked lime, were placed in 
glass bottles closed with a rubber stopper carrying two glass tubes, 
throngh which air free from carbonic acid was conducted every two 
days, but which were otherwise kept closed air tight. Samples of each 
of these four mixtures were taken after two, four, and six weeks and 
analyzed. The amount of organic matter and coiubiued water per 
100 parts of miuerai matter free from carbonic acid and the percentage 
of the original amount of organio matter destroyed were as follows: 
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The author concludes that “(1) lime accelerates the decomposition 
ol‘ organic matters in both dry land and irrigated paddy soils. (2) This 
action is accomplished in dry land to a far larger extent and more rap- 
idly than in irrigated soils.” 

The for mulion of nitric acid and ammonia from nitrogenous manures in 
dry land and paddy soils . — In a series of experiments made to study this 
subject and the action of lime in the process, nine glass jars 8 inches high 
by d inches in diameter were filled with sifted “dry-land soil,” and nine 
with paddy soil. In the case of each kind of soil ammonium sulphate 
and ground fish manure were each added to three jars, a mixture of 
ground fish manure and lime to one jar, and two jars received no fertil- 
izers. After filling the jars were sunk into the respective fields from 
which the soil had been taken and large glass plates were suspended 
over them to keep out dust and rain. The paddy soil was kept sub- 
merged about an inch in distilled water, and the dry land soil was kept 
at the same degree of moisture as the surrounding field. The nitric 
acid was determined in jars receiving the same fertilizers after 30, 84, 
and 122 days. “ The results plainly show (1) that in our dry land soil 
the nitrogenous manures were speedily converted into nitric acid, while 
no such process took" place in the irrigated paddy soil ; iu the latter, 
ammonia seems to be among the principal products of the decomposition 
of nitrogenous organic fertilizers ; and (2) that the application of lime 
distinctly favors on the one hand the nitrification in the dry land, and on 
the other the formation of ammonia in the paddy soil.” 

Action of lime in preserving the tx&smilability of phosphoric acid . — To 
study the influence of lime on the action of soluble phosphatic fertilizers 
in the soil, bottles were filled with two kiuds of soil, one from paddy 
fields and the other from the deeper subsoil of the dry lands. Lime 
was added to some of the bottles in amounts varying from 0.25 to 5 per 
cent of the soil at the outset. Each bottle received 20 c. c. of distilled 
water, and 2 weeks later 0.05 gram of phosphoric acid in the form 
of monopotassic phosphate. All were then placed under a bell glass 
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to prevent their drying. At the end of 1 month and again at the end 
of 2 months determinations were made of the amount of phosphoric 
acid in the soils dissolved by neutral ammonium citrate solutiou of 1.09 
specific gravity at 30-10° 0. in 30 minutes. The results of these determi- 
nations “prove plainly that in the top soil of the paddy field the presence 
of lime had an action decidedly beneficial to the preservation of the 
assirnilability of the phosphoric acid applied in a soluble form, and that 
under the conditions of our experiment the maximum effect was obtained 
with from 1 to 2.5 per cent of lime in the air-dry soil.” Where 1 per 
cent of lime was added there was nearly twice as much phosphoric acid 
soluble in ammonium citrate solution as where no lime was added. 
“ It even appears that upon a longer action of the lime, after 2 months, 
some of the phosphate previously precipitated in a more insoluble form 
was rendered soluble in citrate solution by the presence of 0.25 gram 
of lime per bottle, i. e. 2.5 per cent. * * # Contrary to its beneficial 
action on the phosphates in the paddy soil, lime did not affect them to 
any appreciable extent in the irrigated subsoil from the dry field.” As 
the t wo soils are of the same geological formation and differ only with 
respect to humus, which is abundant in the paddy soil, but almost 
entirely wanting in the yellow subsoil, the author believes the difference 
ii* the action of the lime in the two soils is traceable to the humus, which, 
together with the carbonic acid, “ united with the lime at once and thus 
preserved it in a state in which it could still act on the soluble phos- 
phates.” But he does not believe that the lime will be without action 
on all soils poor in humus, and states that “ in the majority of cases, as 
in sandy, clayey, and ordinary loam soils of paddy fields, a moderate 
dressing with lime previous to the application of superphosphates 
will certainly secure a good effect of the phosphoric acid on the crop, 
especially if the soils are ferruginous and would otherwise favor the 
formation of less assimilable basic phosphates of iron and alumina. 
For the same reasons in overlimed soils superphosphates are sure to 
have a good effect.” 

Experiments on the cultivation of Lespedeza bicolor, Tnrcz. (hagi), as a for- 
age crop, 0 . Kellner, T. Yoshii, and M. Hagaoka (pp. 26-43). — The authors 
describe this plant as a “ wild leguminous plant which is found in all 
parts of Japan, on cultivated land in the plains as well as in the 
mountains, up to a considerable height. Its stems grow 1 to 2 meters 
high, and if allowed to stand for several years, attain a diameter of 
1 to 1,5 centimetres (0.4-0.6 inch) aufl* become so woody and ramified 
that the plant has much the appearauce of a shrub.” The Japanese 
farmers “occasionally collect it from uncultivated lands, though they 
have never tried to raise it in the fields.” 

The yields are given of three separate cuttings each year since 1880, 
and the composition of each cutting. The authors find that “hagi 
hay has very nearly the same composition as hay of lucern. * * * 
Whenever an easily digestible fodder rich in protein is desired from 
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hagi, it must bo cat at a far earlier period of growth than the common 
leguminous forage crops, otherwise the formation of fiber proceeds so 
far as to interfere with the digestibility. * * * In no case should 
the plants be allowed to stand till they are in full flower.” 

An experiment to determine the digestibility of hagi was made with 
two sheep, using the hay from the first cutting (May 24) of 1889. From 
November 5 to 18 each sheep received daily 1 kg. of the cut hay 
(pieces about 1 inch in length), 6 grams of common salt, and water ad 
libitum. After C days of preliminary feeding the uneaten residues of 
food, and the excreta were collected, weighed, aud analyzed. The 
results were as follows : 


Co -efficients of digestibility, 



| Dry limiter. 

Per cent . 

48 83 
49.48 

Grade 

protein. 

Crude fat 

Crude 

cellulose. 

Nitrogeti- 
i free extract 

Sheep No. 1 

Sheep No. 2 

Per cent* 
57.91) 
CO. 93 

Per cent 
51.50 
54.56 

Per cent 
45. tO | 
48. 55 I 

1 

Per cent. 
49.39 
45.03 


“According to these results the digestibility of hagi hay is lower 
than that of most other leguminous forage crops.” 

Lcspedeza bicolor , var. sieboldi , Maxim, (uatsu hagi) which has also 
been cultivated at the college, is described as a smaller variety, yield- 
ing considerably less hay, but of a little better quality than that from 
the common hagi. 



EXPERIMENT STATION NOTES. 


The annual convention of ilie Association of American Agricultural Colleges and 
Experiment Stations will be bold in Washington, August 12, 1891. 

Colorado Station.— Nicolai Anderson luts been appointed assistant chemist, vice 
H. L. Sabsovick, and Edward Bosher has been appointed superintendent of the San 
Imis Valley substatiou, vice H. H. Griffin, B. S. 

Connecticut State Station.— Win. C. Sturgis, Ph. 1)., has been appointed mycol- 
ogist of the station, vice Boland Thaxtcr, Ph. 1)., who resigned to accept a profes- 
sorship in Harvard University. 

Illinois Station.— Frank 1). Gardner, B. S., has been appointed assistant agricul- 
turist. 

Indiana Station.— C. 8. Plumb, B. S., has been appointed director. 

Kentucky Station. — W. I). Nicholas has taken the place of K. A. Spurr as a mem- 
ber of the governing board of the station. Jt is expected that the station building 
which was partly destroyed by fire last winter, will again be ready for occupancy by 
the first of September. 

Massachusetts College and Station.— President H. II. Goodell received the 
degree of LL. 1). from Amherst College at the recent commencement. 

Minnesota Station.— The regents of the University of Minnesota have nppropriatd 
$15,000 for instruction and experiments in dair>ing, including both butter and cheese 
making. Tho director of the station is es ojjhio, one of five persons in charge of the 
fanners’ institute work in the State. In this capacity lie visits different sections of 
the State and explains the work of the station to farmers. 

Missouri Station.— The following is a synopsis of (lie plan of field experiments 
at the station in 1801 : (l) Tests of varieties of wheat, rye, oats, barley, flax, 
grasses, sugar beets, and tobacco— 140 plats. (2) Corn, manuring; preparation of 
soil for planting; distance, thick uess, and depth of plauting; methods of cultiva- 
tion; influence of the removal of tassels before fertilization and seed selection— 131 
plats. (3) Sugur-bects, tests with diffeient varieties and with fertilizers, by some 75 
farmers in different, parts of the State under direction of the station* 300 plats. (4) 
Experiments with flax for seed ami fiber— 22 plats. (5) Test of tile drainage for upland 
clay loam— 7 plats, (6) Effective subsoiling in connection with tile drainage— 4 
plats. (7) Potatoes, methods of cultivation — 18 plats. (8) Rotation of crops— 38 
plats. (9) Timothy hay, influence of time of harvesting upon yield, feeding value, 
and subsequent crop— 8 plats. Total number of plats, fidS, 

North Carolina Station. — In order to bring the work of the station more directly 
to the attention of the farmers of the State, the suhalliauees (numbering nearly 
2,300) have been requested to form u experimental committees,” the chairmen of 
which are to keep themselves in constant communication with the station. All the 
publications of the station, including press bulletins, will be sent to these committees, 
in order that the work of the station may be discussed in meetings of the alliances. 
At such meetings u question boxes” are also used, and the questions deposited by 
members are first discussed by the meeting and then referred to the station for further 
answer. Great interest in the plan is already shown among farmers. 

Pennsylvania Station.— The ‘‘extractor separator,” ft>r making butter from 
fresh milk, is now being ran regularly at the station on Mondays, Wednesdays, anil 
Saturdays.* Visitors are given every facility for investigating the operations of the 
machine* 
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Rhode Island Station.— J. D, Lowar, B. 8., has been appointed assistant agricul- 
turist, with general supervision of field work at the station and of co-operative field 
experiments with corn. B. L. Hartwell, B. 8., has been apj)oiuted assistant chemist. 
In this State the inspection of fertilizers is made under the direction of the State 
hoard of agriculture. The chemical work connected with the inspection is now being 
done at the station instead of at Brown University, as heretofore. 

Utah Station.— Feeding experiments with silage vs. dry fodder com, recently com- 
pleted, indicate that in the climate of Utah properly cured dry fodder will give better 
results than silage. 

Virginia Station.— H. M. Magruder died suddenly June 1, at Washington, D. C. 

Wyoming Station.— The station has issued its first bulletin, describing its organi- 
zation and plan of work. The Htation staff as uow organized is as follows : Dice 
McLaren, M. S., director aud agriculturist; B. C. Buffuiu, B. S., horticulturist; J. D. 
Conley, M. A., Ph.lX, geologist and chemist ; Aren Nelson, M. S., botanist; F. J. Nis- 
wander, B. S., entomologist; Edwin E. Slosson, B. S., chemist; Grace R. Hebard, B. S., 
M. A., secretary. 

Calumet Plantation, Louisiana.— Under the title Sorghum as a Sugar Plant 
for Lower Louisiana, by F. E. Coombs, there has recently beeu published a record 
and discussion of field and laboratory experiments with sorghum during 1889 and 
1890, conducted under the direction of W. J. Thompson, at Calumet Plantation, 
Parish St. Mary, Louisiana. 

Census Bulletin No. 59, April 29, 1891 (pp. 11).— A preliminary report on flori- 
culture by .1. II. Hale : 

“ While floriculture has been carried on as a business in this country for upward of 
one hundred years, it is only within the past twenty -five years that it has assumed 
large proportions. Out of a total of 4,059 establishments 2,795 wer§ started between 
1870 and 1890, and of these 1,797 between 1880 and 1890. There arc 31*2 commercial 
floriculture establishments owned aud managed by women. These 4,659 establish- 
ments had in use in the census year 38,823,247 square feet of glass, covering a space 
of more than 891 acres of ground. The establishments, including fixtures aud heat- 
ing apparatus, were valued at $38,355,722.43; tools and implements, $1,587,093.93; 
and gave employment to 16,847 men and 1,958 women, who earned in the year 
$8,483,057. Fuel for heating cost $1,160,152.00. The products for the year were 
49,056,253 rose bushes, and 38,380,872 hardy plants and shrubs, while all other plants 
amouuted to 152,83.5,292, reaching a total value of $12,030,477.76 for plants. Cut 
flowers brought an additional income of $14,175,328.01. 

“ From the tabulations in the bulletin it appears that the largest number of square 
feet of glass in ono establishment in the Uuited States is in the District of Columbia ; 
the oldest establishment was started in New York : the largest number of roses prop- 
agated were, respectively, in Pennsylvania, Illinois, aud Ohio; the largest number 
of hardy plants propagated were, respectively, in Illinois, New York, and Kansas; 
the largest total value of plaut sales were, respectively, in New York, Pennsylvania, 
and California, and the largest total value of cut flower sales, respectively, in New 
York, Illinois, and Pennsylvania. 

“ In addition to the Society of American Florists 965 state and local floral societies 
and dabs and 358 horticultural societies, aided by the agricultural and horticultural 
press, helped to develop this industry to its present large proportions.” 

Department of Agriculture, Queensland.— The following publications of the 
Department of Agriculture, Brisbane, Queensland, have been received at this office: 
Bulletin No. 2, Report of the Agricultural Conference of the Agricultural and Pas- 
toral Society of South Queensland, August, 1890. Bulletin No. 3, The Cultivation of 
Maize, by E. M. Shelton, M. S. (formerly of the Kansas Station). Bulletin No. 5, 
Cauning and Otherwise Preserving Fruits for Home and Market, by E.M. Shelton, 
M. S, Bulletin No. 6, Tobacco, Its Cultivation in Northern Queensland, by S. Lamb* 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

JUNK l TO JULY 1, 1891. 


Division of Statistics: 

Report No. 85 (new series), June, 1S91. — Report on the Acreage of Wheat and 
Cottou, and Condition of Cereal Crops; Freight Rates of Transportation Com- 
panies. 

Division of Botany: 

Contributions from the United States National Herbarium, Vol. II, No. 1, June, 
— Manual of Plants of Western Texas, Part I. 

Division of Entomology: 

Periodical Bulletin, Vol. Ill, Nos. 9 and 10, June, 1891.— Insect Life. 

Bulletin No. 25. — Destructive Locusts. 

Circular No. 2 (second series), June, 1891. — The Hop Plant-Louse and Remedies 
to be Used against it. 

Office of Experiment Stations: 

Experiment Station Record, Vol. II, No. 11, June, 1891. 



LIST OF STATION PUBLICATIONS RECEIVED BV THE OFFICE OF EXPERIMENT STATIONS. 

JUNE 1 TO JULY l 1801. 


Agricultural Experiment Station of the Agricultural and Mechanical 
College of Alabama : 

Bulletin No. 25 (new scries), April, 1801.-— Effects on Butter from Feeding Cotton 
Seed and Cotton-Seed Meal. 

Bulletin No. 26 (new series), April, 1801.— Commercial Fertilizers. 

Bulletin No. 27, May, 1891. — Black Rust of Cotton. 

Colorado Agricultural Experiment Station : 

Bulletin No. 15, April, 1891.— Two Insect Pests. 

Georgia Experiment Station : 

Bulletin No. 12, April, 1891.— Field Experiments with Forage Plants, and Analyses 
of the Products. 

Kansas Agricultural Experiment Station : 

Bulletin No. 18, December, 1890.— Experiments with Forage Plants. 

Bulletin No. 19, December, 1890.— Germination of Weeviled Teas; Garden Notes 
on Potatoes, Beaus, and Cabbage. 

Hatch Experiment Station of the Massachusetts Agricultural College; 

Meteorological Bulletin No. 29, May, 1891. 

Missouri Agricultural Experiment Station : 

Bulletin No. 14, April, 1891.— Field Experiments with Corn. 

Nebraska Agricultural Experiment Station: 

Bulletin No, 17.— Field Experiments and Observations for 1890; Meteorological 
Observations for 1890. 

New Hampshire Agricultural Experiment Station: 

Second Annual Report, 1890. 

Bulletin No. 13, May, 1891.— Effect of Food on Butter and Quantity of Milk, 
Bulletin No. 14, May, 1891*— Silage in Dairy Farming, 

New York Agricultural Experiment Station : 

Bulletin No. 32 (now series), June, 1891. — The New York State Fertilizer Control 
and Fertilizer Analsyses, 

Cornell University Agricultural Experiment Station; 

Bulletin No. 27, May, 1891. — 1 The Production and Care of Farm MannreB. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 77, May 1, 1891. — ' Value of Pea-Vine Manuring for Wheat. 

Ohio Agricultural Experiment Station : 

Bulletin Vol. IV, No. 2 (second series), February, 1891.— Miscellaneous Experi- 
ments in the Control of Injurious Insects ; Some Common Qabbage Insects; 
Three Important Clover Insects, 
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The Pennsylvania State College Agricultural Experiment Station? 

Annual Report, 1889. 

Tennessee Agricultural Experiment Station : 

Bnlletiu Vol. Ill, No* 6, December, 1890,— Index to Volumes I and II, 

Bulletin Vol, IV, No. 1, January, 1891.— Crab-Grass Ilay; Sorghnm as a Fot- 
age Plant; Test of Peed Value of First and Second Crop of Clover; Pasture 
Grasses; Black Knot of tlie Plum and Cherry; Pruning Fruit-Trees; The 
Glassy-Winged Soldier Bug; Diseases of Live Stock; Experiment Station 
Record. 

Bulletin Vol. IV, No. 2, April, 1891. — The Pea-Nut Crop of Tennessee, Statistics, 
Culture, and Chemistry 
Texas Agricultural Experiment Station : 

Bulletin No. 14, March, 1891.— Effect of Cotton Seed and Cotton-Seed Meal in the 
Dairy Ration on Gravity and Centrifugal Creaming of Milk. 

AG RI CULT URAL EXPERIMENT STATION OF UTAH : 

Bulletin No. 6, May 15, 1891.— Trial of Sleds and Tillage Tools. 

Vermont State Agricultural Experiment Station; 

Bulletin No. 24, May, 1891.— Potato Blight and Rot. 

Bulletin No. ‘25. — The Bounty on Maple Sugar. 

West Virginia Agricultural Experiment Station : 

Bulletin No. 13, January, 1891.— The Creamery Industry. 

Bulletin No. 15, March, 1891 . — Raspberry Gouty-Gall Beetle, 

Wyoming Agricultural Experiment Station : 

Bulletin No. 1, May, 1891.— The Organization and Proposed Work of the Station, 

DOMINION OF CANADA. 

Department of Agriculture : 

Bulletin No. 10, April, 1891.— Treatment of Apple Scab, and Grape and Goose- 
berry Mildew. 

Bulletin No. 11, May, 1891. — Recommendations for the Pre\entionof Damage by 
Some Common Insects of the Farm, Orchard, and Garden. 

Ontario Agricultural College Experiment Station: 

Bulletin No. 63, May 15, 1891.— Pitting the Sugar-Beet. 

Bulletin No. 04, May *28, 1891.— Silage and Roots for Swine. 

Bulletin No. 65, June 15, 1891.— Ginseng. 

Bulletin No, 66, June 22, 1891.— Variations in the Fat of Milk. 

Bureau of Industries, Toronto, Ontario : 

Bulletin No. 36, May 1, 1891.— Crops and Live Stock in Ontario. 
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bull grass, Pla. Sta 491 

butter, Ark. Sta 315 

Coun. State Sta 63 1 

IH. Sta 202 

Iowa Sta 3J4 

Mass. State Sta 532 

Miss. Sta 658 

buttermilk, Iowa Sta 53, 332 

oane chips, Iowa Sta 5 » 

carrot tops. Mass. State Sta 580 

carrots, Mass. State Sta. 580 

castor pomace, Conn. State Sta. .101, 461 
oat’s-tail grass, Coun. State Sta... 487 
Qbftff, Mata . State Sta.** ..*«»•»..>« 581 
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Analyses, cheese, Mass, State Sta 

.... 582 

clay, Ore. Sta 

.... 70 

clover. Conn. Storrs Sta 

.... 200 

elover hay, Ga. Sta 

50 

N.Y. Cornell Sta. 

.... 504 

coal, Tex. Sta 

.... 514 

compilation of— 


feeding stuffs 

.... 702 

fertilizing and food ma- 

terials, Mass. State Sta.... 

.... 582 

fruits and sugar 'producing 

plants, Mass. State Sta 

.... 582 

garden crops and dairy prod- 

ucts, Mass. State Sta 

.... 582 

cord grass, Conn. State Sta.... 

.... 487 

Iowa Sta 

.... 329 

corn, Coun. State Sta 

..478,480 

Conn. Storrs Sta 

.... 399 

Ga. Sta 

50 

Mass. State Sta 

.... 579 

N. Y. Cornell Sta 

..117,504 

N.Y. State Sta 

.... 248 

S.O.Sta 

.... 169 

Tex. Sta 

.... 744 

Vt. Sta 

.... 666 

eoru-and-cob meal, Va. Sta.... 

.... 133 

butts, N.Y. State Sta 

.... 589 

chop, Kan. Sta 

.... 340 

cobs, N. Y. Cornell Sta ... 

.... 504 

fodder, Ga. Sta 

.... 50 

111. Sta 

.... 208 

Mich. Sta 

..35'*, 359 

Vt. Sta 

.... 668 

germs. Mass. State Sta... 

.... 579 

husks, Mass. State Sta.... 

.... 579 

leaves, N. Y. Stale Sta.... 

.... 589 

meal, Ga. Sta..... 

50 

III. Sta 

... 565 

Me. Sta.. .......... <•<«.« 

.... 645 

Mass. State Sta 

... 579 

N.Y. Cornell Sta... 

... 504 


N. Y. State Sta 589 

* Vt. Sta 666 

Va. Sta 133 

plant, X. Y. State Sta 590 

roots, X. Y. State Sta 243 

silage, Mass. State Sta 57 

Mich. Sta 359 

N.Y. State Sta 243,589 

S.O.Sta 170 

Tex. Sta 743 

Vt. Sta 666 

Va. Sta 133 

stover, Conn. Storrs Sta..... 399 

Mass. State Sta. 579 

Vt. Sta 666 

tops, N.Y. State Sta 589 

cotton-head weed, Fla. Sta 491 

hull ashes— 

Ala. College Sta 142 

Conn. State Sta...12, 101, 481 
Mass. State Sta J!78, 581, 654 

N.J.Sta 280 

seed, Ga. Sta „. 50 

seed fertiliser. Mass. 

State Sta 581 
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Analyses, cotton-seed hulls, Ark. Sta 315 

On. Sts CO 

Tex. Sta 011,744 

meal, Ala. College 

Sta 142 

Conn. State 

Bta 101,481 

Ga, Sta 50 

Kan. Sta 340 

La. Sta 275 

Me. Sta <>15 

Mass. State 

Sta 581 

N.J.Sta 280 

N. Y. Cornell 

Sta 501 

N. Y. State 


Sta 

.213,589 

Pn. Sta 

295 

Tex. Sla...., 

514 

Vt. Sta 

666,667 

Va.Hta 

133 

cow-peas. Ala. College Sla 

114 

Conn. Storrs Sta . .. . 

200 

Ga. Sta 

50 

S. ('.Sta 

170 

crab-grasH, Fla. Sta 

491 

Ga.Sta 

50 

cranberries, Maas. Stale Sta ... 

... 582 

cranberry vinca, Mass. Stuto 

Htii 

561 

crentn, Maas. State Sta 

.... 3 s 2 

cream of tartar, Vfc.Sta 

Mr, 

creek sedge, Conn State Sta .. 

... 487 

crushed oats, N.Y. Slate ^ta., 

589 

currants, Maas State Sta 

... 582 

dairy salt, Mass. Slate Sta 

582 

dent corn, N. Y. Cornell Shi... 

I IT 

dhoura corn, Tex. Hta 

.... 741 

diffusion juices, Iowa Sta 

.... 35 

dissolved bone-black-- 


Conn. State Sta. 

1M 

Mass. State Sta 

.... 581 

N.J.Sta 

...280,282 

N. Y. State Sta 

659 

dried blood, ('onn. State Sta... 

...101,481 

Mass. State Sta.... 

, 581 

N.J.Sta 

280 

N. Y. State Sta.... 

.... 659 

brewers’ grain, Pa. Sta 

.... 295 

fish, Maw. State Stn 

232 

N.J.Sta 



eggs, N. Y. SUto Sta . 588 

evaporated apples, N. Y, Cor- 
nell Sia 504 


false red lop, Iowa Sta 329 

farm manure, < 'onn. State Sla.,. 481 
Maes. Hatch Sta.. 23 3 
Mass. Slate 8tu..58l,5H2 


Tex. Sta 

514 

feed flour, Me. Sta 

645 

feeding stuffs 

702 

feeding stufls, Ga. Sta 

50 

Kan. Sta 

340 

Me. Sta 

644 

Md.Sta 

349 
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Aii alyaes, feeding stuffs, Mass. Stato St a... .232, 579 
N.Y. Cornell Sta.. 504 
N.Y. State Sla ...243, 589 

Vt. Sta 667 

Wie. Sta 43b 

fertilizers, Ala College Sta 112 

Ark. Sta 315 

Conn. State Hta...J2, 100, 272, 
481,031 

Fla. Sta 13 

Ky.Sta 227 

La. Sta 275 

Me. Sta 343,044 

Md.Sta 277,310 

Mass. State Sta.... 57, 154, 232. 

278,333, 5NI, 730 

Mich. Sta 237,350 

Misa.Sta 4I2,0 'i8 

N.J.Sta 211,281,283 

N. Y. State Sta 300, 059, 733 

N.C.Sta 23 

K. l.Sta 371 

Vt BU 178,005,714 

fine feed, Mass. State Sta 579 

llorin, Conn. State Sta 487 

fish chum, Mass. State Sta 353,730 

guanoH, Conn. State Sta .... 101 

waste. Can. Sta 5 

flesh meal, N. Y. Cornell Sta 504 

flint corn, N. Y. Cornell Sta 117 

tl oiiv , Mtuw. State Sta 582 

flue dust, Can. Sta 3 

fodder corn, N. Y State Hlu 589 

Vt.Hta 606 

forage plants Mass. State Sla ... 57 

N.C.Sta 001 

fruit preserving powder, Vt.Kta.. 000 

garden soil, Colo Sta 12 

gas lime, Can. Sta 5 

germinate r of seeds, Ind. Sta 52 

VI. Sta 006 

germ meal, 111, Sta 565 

gluten, N.Y. State Sta 589 

gluten meal, Mass. State Sta.232,579,581 

N.Y. Slate Sta 589 

Vt. Sta 600 

goose grass, Conn. State Sta 487 

grapes, Mass. Hatch Sta 23 

Mass. State Sta 582 

grasses, Conn. State Sta * 437 

Fla. Sta 13.491 

Iowa Sta 329 

greensand, Ala. College Sta 142 

greensand marls, Tex. Sta. 744 

ground feed, N. Y. State Sta 589 

guain >s, Conn . State Sta 481 

Mass. Stato Sta 533 

gypsum, Mass. State Sta 581 

hairy vetch , Maas. State Sta 580 

Hairs Coral Fertiliser, Conn. 

State Sta 21 

hay, < la. Sta 50 

Kan. Sta. 340 

Maas. State Sta. 582 

N.Y. Cornell Sta. 504 
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Analyses, hay, N.Y. Stale Sta 243, 089 

Vt.Sta 600,607 

hellebore, Mass. State Sta 581 

hemp waste, Mass. State Sta 581 

hen manure. Muss. State Sta 232 

N.Y. State Sta 588 

herd's grass, Iowa Sta 329 

home-mixed fertilizers, Conn. 

State Sta 481 

hops, Vt. Sta 007 

horn shavings, Conn. State Sta.. 481 

horse bean, Conn. Storrs Sta 200 

Hostet ter's Stomach Bitters, Vt. 

Sta 006 

Hungarian grass silage, Vt. Sta. 666 
incomplete fertilizers, N.J. Sta.. 280 

iron ore, Tex. Sta 514. 744 

Vt. Sta 600 

Italian rye-grass, Mass. S tate Sta 580 

Japan clover, Iow.i Sta 329 

Japanese buckwheat, Vt. Sta.. .. 067 

Johnson grass, Ua. Sta 50 

jute waste, Mass. State Sta 2*12,581 

Kaffir corn, Kan. Sta 340 

N. Y. Cornell Sta... 117 

kainit, Ala. College Sta 142 

Conn. State Sta 481 

N.J. Sta 280 

kohl rabi, Kan . Sta 341 

land plaster, Ai k. Sta 315 

lime. Maes. State Sta 581 

linseed meal, Mo. Sta 645 

Mass State Sta. ..277. 379 
N.Y. Cornell Sta... 504 

N.Y. State Sta 243 

Pa. Sta 295 

refuse. Mass, State Sta .. 581 

Louisiana grass, Fla. Sta 491 

low meadow hay, Mass. State 

Sta : 579 

lupine. Conn. Storrs Sta 200 

malt sprouts, N. Y. Cornell Hta .. 504 

Pa. Sta 295 

mangel-wurzel*, Towa Sta 334 

marls, Can. Sta 5 

La. Sta 275 

Md.Sta 349 

Miss. Sta 658 

Tex. Hta 744 

Vt, Sta 666 

marsh grass, Mich. Sta 495 

mud. Conn. 'State Sta 481 

meadow fescue, Conn. Storrs Sta. 200 
grasses, N. Y. State Sta, 589 

meat scrap, NT. Y. State Sta 589 

milk, Ark. Sta 197,315 

Conn. Stale Sta 630 

III. Sta 201,203,403 

Iowa Sta 63,334 

Maas. State Sta 582 

Mioh. Sta S59 

N. H. Sta...... 65 

N.J. Sta 102,499 


NT. Y. Cornell Sta. *..121, 286,370, 
504 

Pa.ma 294 


Analyses, milk, Vt. Sta. .5IM66 

Wis. Hta 257,441.446 

milk and cream preservaline, N. 

Y. Cornell Sta 504 

millo maize, ICan. Sta. 340 

mineral waters, Ore. Sta 70 

Mona Island guano, Mass. State 

Sta 581 

muck, Can. Hta $ 

Conn . State Sta 481 

Mass. State Sta 654 

Tex. Sta 744 

Vt. Sta 666 

mud, Can. Sta 5 

N. Y. Cornell Sta 504 

mud crab, Mass. State Sta 581 

muriate of potash— 

Ala. College Sta 142 

Conn. State Sta 101, 481 

Mass. State Sta 154, 232, 581 

musk-mclon, Mass. State Sta 582 

mussels, Conn. Slate Sta 481 

nicotiuia, Mass. State Hta 581 

nitrate of soda, Conn. State Sta. 101, 481 
Mass. State Sta 154.581 

N. J. Sta 280 

oak leaves, Fla. Sta 550 

Mass. State Sta 5*1 

oat feed. 111. Sta 565 

Mass. State Sta 232 

hay, N. Y. State Sta 243, 589 

Vt. Hta 6G6 

straw , Ua. Sta 60 

oats, Ark. Sta 315 

Ga. Sta 50 

Me. Sta 645 

N.Y. State Sta 243 

onions, Mass. State Hta 582 

orchard grass, lows Sta 329 

Vt. Sta 667 

palmetto root. Moss. State Sta.... 579 

palm-nut cake, X. Y. State Sta ... 589 

meal, N. Y. State Sta..» 589 

Paris green, I a. Sta 275 

pouches, Mass. State Sta 243,582 

pea hay, N. Y. State Sta 243,589 

VI. Sta , 666 

hulls. N. Y. Cornell Sta 504 

vines, Ark Sta 315 

Ga. Sta 50 

pea-nut hulls, N. Y. State Sta 589 

meal, N. Y. State Sta. 589 

vines, N. Y. State Sta 589 

pea-nuts, N. Y. Stale Sta 589 

pears. Mass. State Sta 582 

peat, Vt. Sta 666 

Peroxide of Silicates, Mass. State 

Sta 581 

phosphates Ala., College Sta... 142 

Fla. Sta 491 

La. Sta 275 

Mass. State Sta 582 

N. J. Sta ..... 280 

Vt.SU 666 

pigeon manure. Conn, Statu Sta.. 101 

pine bark, Fla. Sta 550 
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Analyses, pine burr, Fla. Sta 650 

straw, Fla. Sta 550 

plaster. Conn. State Sta 481 

plums, Iowa Sta 103 

pop-corn, N. Y. Cornell Sta 117 

potash and magnesia salt*, R. 1. 

Sta 374 

salts, N. Y. State Sta 099 

potatoes, Iowa Sta 334, 718 

Mass. State Sta 680 

Utah Sta 604 

Va. Sta 060 

poudrette, Can. Sta 5 

precipitated phosphate, Conn. 

State Sta H»1 

prickly comfrey, Iowa Sta 329 

Wis.Sta 435 

prolific tree bean, Iowa Sta 329 

purslane, Fla. Sta 491 

rag-weed, Fla. Sta 950 

red clover, Iowa Sta 329 

Mass. State Sta 580 

Wis. Sta 435 

salt grass, Conn. State Sta... 487 
Star Ferric Fertiliser, 1 nd. 

Sta 327 

red top, Iowa Sta 329 

Me. Sta 044 

reed canary grass, Vt. Sta 667 

refuse from a glue factory, Mass. 

State Sta 154 

reindeer moss, Mich. Sta 495 

ribbon-gi ass, I owa Sta 329 

rice ineal,Vt. Sta 667 

roots of plants. Conn. Storrs 

Sta 200 

Russian flax, Iowa Sta 329 

ruta-bugas, Kan. Sta 340 

Mass. S Late Sta 589 

rye bran, N.Y. State Sta 580 

fodder, Vt. Sta 667 

grass, Iowa Sta 329 

sainfoin, Iowa Sta 329 

salt hay. Mass. State Sta 581 

saltpeter . waste, Mass. State 

Sta 232,581,730 

sandspur grass, Fla. Sta 491 

sawdust, Vt.Sta 667 

sea dub rush, Conn. State Sta.... 486 

grass, N. Y. Cornell Sta 604 

weeds, Conn. State Sta 101 

shells. Ark. Sta...,, 315 

ship stuff, Kan. Sta 340 

silage. Ark. Sta 315 

Md.Sta &50 

Mass. State Sta 579 

N. Y. Cornell Sta 504 

Vt.Sta 666,668 

silage corn, UK Sta 208 

Pa. Sta 741 

liquor, Mass. State Sta ... 581 

skim-milk, Moss. Slate Sta 582 

* smut destroyer, Ark. Sta 315 

•nip-snap grass, Conn. State Sta. 487 
soft com, N, Y. Cornell Sta......... 117 

soils, Can. Sta 5 


Page. 

Analyses, soils, Fla. Sta 18 

Md.Sta 340 

M iss. Sta 568 

Ncbr.Sta 114 

N.Y. State Sta 588 

Tex. Sta 614 

soja bean, Conn. Storrs Sta. 200 

Mass. State Sta 579,580 

S. C. Sta 170 

sorghum, Ark. Sta 315 

Iowa Sta 55,334,719 

Kan. Sta 339,340 

Mass. State Sta 580,582 

Miss. Sta 658 

N. Y. State Sta 589 

Tex. Sta 742,743 

sorghum juice, La. Sta 147 

leaves, Kan . Sta 340 

silage, Tex. Sta 743 

South Carolina phosphate — 

Mass. Stale Sta 581 

N.J.Sta 280 

Spanish moss, Fla. Sta 491,550 

Mass. State Sta. ... 570 

spike grass, Conn. State Sta 487 

sponge, Conn. State Sta 101 

strawberries. Ark. Sta 315 

Mass. State Sta 582 

stubble of plants. Conn. Storrs 

Sta 200 

sugar-beets, Can . Sta v 5 

Colo. Sta « 100,630 

Ind.Sta 635 

Iowa Sta 54,718 

Kan. Sta 722 

Mass. State Sta 580 

Mich. Sta 357,495 

Minn. Sta. 498 

Nebr.Sta 111,732 

N. Y. Cornell Sta 505 

S. Dak. Sta 375,424 

U.S.D.A 748 

Wis. Sta 671 

sugar-cane, La, Sta 147, 149,570, 

572,643 

buIIa, Mass. State Sta 580 

aulphato of— 

Ammonia, 

Ala. College Sta 142 

Conn. State Sta 101 

Mass. State Sta 154,581 

N.J.Sta 280 

potash and magnesia— 

Conn. State Sta 101,481 

Mass. State Sta 154,292,581 

N.J.Sta 280 

ar.sta 374 

superphosphates— 

Can. Sta 5 

Conn. State Sta 12,272, 481 

Ky. Sta* 227 

Ohio Sta 127 

sweet clover, Mess. State Sta*... 580 

oorn, Conn. State Sta 496 

Mas*. Hatch, Sta 23 

Matt. State Sta. 482 
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Analyses, sweet-corn, N. Y. Cornell Sta .. 

... 117 

Tex. Sta 

...43,744 

sylvan it, Conn. State Sta 

... 481 

N.J.Sta 

... 280 

tall meadow oat grass, to wa Sta.. 329 

tankage, Ala. College Sta 

142 j 

Conn. State Sta 

101,481 1 

La. Sia 

. 275 

Mass. State Sta 

.. 581 

N.J.Sta 

.. 280 

N.Y. Cornell Sta 

.. 504 

teosinte, Mass. State Sta 

.. 580 

Tex. Sta 

,742,743 

three-square grass, Conn. Stale | 

Sta 

.. 487 1 

timothy hay, Ga. Sta 

50 1 

111. Sta 

.... 5f» j 

Iowa Sta 

... 329 ( 

Me. Sta 

... 044 

N.Y. Cornell Sta.. 5U4 1 

tobacco, Colo. Sta 

... 12 | 

tobueco dust, Mass. State Sta... 

... 581 1 

leaves. Mass. State Sta. 730 j 

stems, Conn. Stale Sta... 481 1 

N J, Sta 

.. 280 1 

tomatoes, Md. Sta 

. 349, 729 I 

Va. Sta 

....78,671 ! 

turnips, Kan. Sta 

... :mo ; 

N. Y. State Sta 

. . 589 ! 

two-tail grass, t ion » State Sta 

. 487 

vegetable Ivory, Mass, Slate Sta. 154 1 

vetch. Conn. Htorrs Sta 

200 j 

Ga. Sta 

50 I 

Iowa Sta 

.... 329 I 

waste from ft oigar factory, N. 

J. I 

Sta 

.... 280 

water, Ark. Sta 

... 315 i 

Can. Sta 

.... 5 ! 

Fla. Sta 

13 

J^a.Stn 

... 275 

Muss. State Sta 

... 581 

S. Dak. Sta 

.... 375 : 

Tex. Sta 

... 744 ; 

Vl.Hta 

.. G6C> | 

weeds, Fla. Sta 

.. 491 , 

Western Reserve Fertilizer, I nd. ! 

Sta 

327 | 

wheat, Ore. Sta 

.... 70 ! 

wheat bran, Ga. Sta 

... 50 ! 

111.SU 

.. 585 ! 

Me. Sta 

... 645 ; 

Mass. State Sta.... 

... 579 

Mieh.SU 

.. 495 I 

N.Y. State SU 

..243, 589 | 

Pa. Sta 

.. 295 

Vt.SU 

..666,667 

Vo. SU 

... 133 

middlings— 


Me.SU 

... 645 

Maas. State Sta..... 

... 232 

N. Y. SUte SU 

..243,58a 

screenings, Mich. Sta... 

... 495 

white clover, Os. Sta. 

.... 50 

wild oat grass. Me. Sta , 

.... 644 

oats, Conn. State SU 

.... 487 

rice. Conn. SUte Sta 

... 487 
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Analyses, wild rye-grass, Conn. State Sta.. 487 

wine, Ark. Sta 315 

wire-grass, Fla. Sta 401 

wool waste, Conn. State Sta 481 

Mass. State Sta .. ..554,581 

Vt. Sta 666 

Analysis, methods for— * 

dairy products, V . S. I). A 608 

feeding stuffs, V. S. IX A 008 ' 

fermented liquors, l\ S. 1>. A. 008 

fertilisers, U. S. D.A 608 

foods, U.B.IXA 608 

foods and feeding stuffs, im- 
provement of 185 

free fatty acids in feeding 

stuffs 684 

milk 464 

Conn. Sta Sta 630 

Del. Sta 834 

111. Sta 37,203,212,565 

Iowa Sta 101 

N. Y. Cornell Sta...l20, 503, 504 

N.Y. State Sta 242 

Pa. Sta 294 

Vt Sta 377 

W is. Sta 256,441 

pentaglucoses in foods 685 

soils 524 

sugars, r.H. D. A 608 

methods newly proposed 267 

of association of Ger- 
man stations 522 

of association of oftl- 

ciftl chemists 89 

Anasa triaUs, notes on, Mass. Hatch Sta ... 054 

Mioh. Sta 496 

N, Mex. Sta 4(9 

Andropogon — 

Hrrhatus, notes on, IT. S. T>. A 259 

furcatus , notes on. Oolo. Sta 321 

hirtifforus, notes on,U. S. 1). A 259 

provinciali* % notes on, Iowa Sta 329 

aaceharoides, notes on, V S. I). A 259 

scopatim, notes on, Colo. Sta 321 

Iowa Sta 329 

wrightii , notes on, TJ.S IX A 259 

Angora goats in California, U S. D. A 518 

AngoumoU grain-moth, notes on, Del. Sta. 718 
Aniline rose pir.k as a preservative for 

milk, Iowa Sta ~ 831 

Animal Industry, Bureau of, U. S. D. A .33, 79, 518 
Aniaoptcryr pomefaria , notes on, Vt. Sta ... 669 

vernata, notes on, IT. S. I"). A 81 

Vt. Sta 669 

Aniaota rubicund a, notes on, Nebr. Sta 116 

tr.S.D.A 81 

aenatoria, notes on, Fla. Sta 101 

Minn. Sta 64 

virginimsia, notes on, Minn. Sta... 64 

Anomala variarn, notes on, U.8. D. A 80 

Anthonomua prvnieidu , notes on 269 

A-gibbua, notes on, Iowa Sta... 882 
Anlhomnthuin odorafuw, notes on, 111. Sta..., 683 


Authracnose of— 


N. C. Sta. 601 


cotton, notes on 267 

U. S, D, A .455,749 
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Anthracnos© of— 

grapes, fungicides for, Del. Sta 714 

notes on, Conn. State Sta 482 

U. S. 1>, A 60S) 

treatment of, IT. S. I). A 32 

hollyhock, notes on, IT. S. D. A 455 

raspberry, notes on, Conn. State Sta ... 482 

N.Y. Cornell Sta.. 246 

spinuoh, noteson, N.J.Sta 241 

Anthrax, investigation of, Miss. Sta 159 

Ants as enemies of cotton worm, Ark Sta. 319 
Apanioles cm ftn gains, notes on , Nebr. Sta.. 1 IC 
hyphanlria, notes on, Nebr. Sta. 116 

Apalela brnmo&u notes on, Minn. Sta 64 

oblinlta , note* on, Ky. Sta 4f6 

Aphidiilix, notes on 26,8, 209 

N.J.Hta 281 

Ohio Sta 253 

IT. 8 . D.A 81,673 

Aphidius persmphis, notes on. Mich. Sta .. 731 

Aphis arena' (see Siphunophora npenai). 

brassior , notes on, N. J. Sta 281 

S Dak. Sta 061 

IT. S. D.A 673 

cucunwris, notes on, N. J. Sta 281 

laniffera, noteson, NT. Mex Sta 419 

inaidis , notes on 269 

mnlifaluv, natural enemies of, Nev, 

Sta 241 

mat?, natural enemies of, Nov. SLa. . 211 

notes on. New Sta 211 

persiciv-nigir, notes oil, Del. Sta....... 718 

N, .T. Sta 28 J 

AphyUon uniftorum, notes on, Ky. Sta 22 

Apiarist, report of, Colo. Sta 395 

R. 1. Sta 295,424 

Apiculture, experiments in, Can. Sta 6 

Mich. Sta 490 

notes on, R. 1. Sta 295, 423, 660 

test of honey plants, Mich. Sta. 279 
wintering of bees. Colo. Sta ... 395 

Apoplexy, parturient, effect on flesh of the 

cow, U. I. Sta 295 

history and treat- 
ment of, R. I. Sta.. 21*5 

Apparatus, chemical— 

ati allquotimeter, Conn. State Sta 482 

for desiccating gases, Conn. State Sta . . 482 

determining fat in vegetable sub 

stances, Ore. Sta 70 

nitric acid, Con n.State 

Sta 483 

nitrogen according to 
the Kjehlah) meth- 
od, Conn, State Sta... 883 
drying In hydrogen, Conn. State 


St* 482 

samples of grasses and for- 
age plants. Conn. State 


81*— 483 

generating hydrogen, Conn. State 

St* «... 482 

measuring acid into milk-test bot- 
tles, 111. Sta 565 

mill for grinding samples, Conn. State 
Sta 483 
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Apparatus, newly proposed 267 

Apple bitter rot, treatment of, IT. S. D. A ... 32 

bucculairix, notes on, N. Y. Cornell 

Sta 420 

ourculio, notes on, Iowa Sta 332 

foliage, effect of arsenites on— 

Ark. Sta 199 

Iowa Sta 215,210 

maggot, notes 011 , Me. Sta 051 

Mich. Sta 496 

remedies for, Me. Sta 051 

plant-lice infesting, New Sta 241 

poinaoe, analyses, Vt.Sta 666 

silage in diet for milch 

cows, Vt.Sta > 607 

powdery mildew , treatment of, U. S. 

D. A 33 

ripe rot, notes on, IT. S. D. A 749 

rust, treatment of, TT. S. I>. A 32 

scab, experiment** on, Mich. Sta 03 

notes on, Mich. Sta 453 

N. Y. Cornell Sta 502 

prevalence in New York, N. Y. 

Cornell Sta 246 

treatment of, 111. Sta 633 

Me. Sta 650 

Mass. Hatch. Sta . 408 

Mo. Sta 580 

Tenn. Sta 173 

IT R.P. A 32,33 

Wis.Sia 134,448 

scald, treatmontof, IT. S. D. A 33 

tree borer, flat-headed, notes on. 

Ore. Sta 70 

tent-caterpillar, notes on— 

Mass. Hatch. Sta 654 

Nebr.Sla 113 

wood, analyses, N. Y. Cornell Sta 504 

Apples, analyses, Mass State Sta 582 

Mo. Sta 25 

combined insecticides and fungi- 
cides for. Mass. Hatch. Sta 408 

diseases of, U. S, D. A 32 

dried, /me in, N. Y. Cornell Sta 504 

evaporated, analyses, N. Y. Cor- 
nell Sta 504 

lertillztng ingredients removed 

from soil by, Cal. Sta. 272 

Mo.Sta 25 

varieties. Can. Sta 5 

Colo. Sta 392,395 

Oa.Hta. 556 

1a.9Ia 643 

Me. Sta m 

Mich. Sta 356 

Miss. Sta 411 

Mo.Sta 25 

M. Y, State Sta., 599 

N. C.Stft 372 

R.I.Sta 295 

Tenn. Sta 436 

Vt. Sta,.. , 666 

Apricots, stocks for, loWa Sta 213 

varieties, La. Sta 642 

Mo. Sta.. ,fc* % 
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K. I.Sta 295 

Ten n. Sta 426 

Aramigut fuller i t notes on, Can. Sta., 5 

Arboriculturist, report of, N.Y. Cornell Sta.. 4L9 
Arbor vilee, American, notes on, Kan. Sta... 143 

Siberian, notes on, Kan. HU 143 

Argyresthia cuprcasvlla, notes on, U . 8. D. A.. 303 

freyetla, notes on, U. S. D. A 303 

plieipunclclla , notes on, U. 8. 

V. A 303 

Arialida arixonica, notes on, U. 8. 0. A 259 

basirame a, notes on, Colo. Sta ...... 321 

dlvttricata. notes on, V. 8. D. A... . 259 

purpurea, notes on, Fla. Sta 491 

Arizona Station bulletin 549 

notes 135,304 
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notes 261 

report 315 
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U.S. D. A.. 80. 81, 258, 303 
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ill. Sta : 632 
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N. C. 8tu C01 

Ore. Sta 69 
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effects on foliage, Ark. Sta.. 199 ] 
Iowa Sta 215 j 
with lime as a fungicide, Kan. Sta.. 221 ' 
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lud.Sta C37 

Arsen ites— 

best time to apply, Iowa Sta 216 

effect of adding paste to, Iowa Sta 216 


soap to, Iowa Sta 216 

effect on foliage, Ark. Sta., 193 

Iowa Sta. 215 

Mich. Sta 495 

N. Y. Cornell Sta 244 

for cotton worm, Tenn. Sta 296 

notes on use of. N. J. Sta 416 

quantity to use, Iowa Sta 215 

Artichoke, Jerusalem, germination of 456 

Aruudo tlanax , notes on-, Pa. Sta. 607 
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ASli borer, notes on, & Dak. Sta 064 
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8. Dak. Sta. 664 
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Conn. State Sta 481 
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N.J.Bto. 282 

N.Y. Cornell Sta 564 
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Mass. State Sta 278, 581. 654 

N.J.Sta 280 

in diet for pigs, Win. Sta 301, 427, 433 

value as fertilizer. Fla. Sta 550 
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Asparagus, analyses, Iowa Sta 329 

Mass. State St a 582 

rubber bands for bunching, 

Ohio Sta 604 
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ing, Ohio Sta 604 

varieties, Can. Sta 5 

Mich. Sta 356 

Utah Sta 515 

Anpidiotus aurantii, treatment of, U. S. 

1). A 80 

sp. , notes on , N. J. St* 418 

Association of American Agricultural Col- 
leges and Experiment Stations— 

convention of „ 265 

division into sections.. 265 

officers for 1891 265 

Association of Economic Entomologists— 

meeting of 269, 455 

papers be fore, U.S. I>. A 453 

Association of Official Agricultural Chem- 
ists, convention of 89,608 

officers of 92 

Asler novir-anf/lice, notes on. Pa. Sta 607 

Austrian pine, notes on, Kan. Sta 143 

Arena dalior (tee Arrhtnalherum avena- 
ceum). 

flat wrens, n oles on , N. Y. State Sta.. 594 

Ayrshire cattle, pedigrees of, Can. Sta 4 

Ayrshire cows— 

composition of milk, III. Sta ,....202,403 

Mich. Sta 359 

composition of milk, N. II. Sta 65 

N.J.Sta 163 

experiments with, Me. Sta 647 

N. J. Sta 102,499 

yield of milk. 111. Sta 403 

Bacillus acidi laetici , notes on C17 

alvei , notes on. Mich, Sta......... 110 

K. I. Sta 662 

anthracis , notes on. Miss. Sta 159 

gaytoni (?) notes on, Mich Sta 1 10 

sorghi , notes on, Ark, Sta 318 

Bacteria in milk 465, 617 

cream and butter, Conn. 

Bfcorrs Sta 396 

notes on, Mich. Sta 110 

•f blackleg, notes on, Mo. Sta 364 

Bagging grapes, Ala. College Sta 8 

Minn. Sta 04 

Bag worm, notes on, Ark. Bta 318 

Balsam apple, herbaceous grafting of, N. 

Y. Cornell Sta.....,.,, 598 

Banks in Russia, rural co-operative, IT. S. 

D.A 873 

Barit conflnia, life history of. 268 

Bark-louse, elm, notes on, Vt, Sta 669 
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Bark-tonne, oyster-shell, notes on, Ohio Sta 169 

scurfy, notes on, Ohio Sta 169 
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and oat chaff, analyses, Mass. State 

Sta «... 579 

blighted, notes on, Iowa Sta 213 
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early c«. late seeding, Can. Sta 520 

effect of fertilisers on 610 

Ind. Sta 036 
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Colo. Sta 892,395 

Ind. Sta 635 

La. Sta 642 

Mass. State Sta 580 

N.Y. State Sta 597 

S. Dak. Sta 668 

for winter soiling, Ala. Canebrake 

Sta. 271 

from imported seed, Can. Sta 520 

germination tests of. Can. Sta 51 2 

harvesting of, Wts. Sta 30 

hay, analyses, N. Y. State Sta 243 

Vt.Sta 667 

in diet for pigs. Mass. State Sta.... 578 

Wis. Sta 439 

leaf hopper, Ga. Sta 50 

malt extract yielded by. Can. 

Sta 4,6,7,82 

meal, analysis, Mass. State Sta .... 579 

digestibility 459 

naked smut of, notes on, Kan. Sta. 342 
report on condition of, U. S. D. A ... 749 

rust of, notes on, Iowa Sta 213 

seeding of, Can. Sta 521 

smut of, notes on, Kan . Sta 312 

Mass. State Sta.. 581 
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N.Y. State Sta 59? 
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Wis. Sta 29 

yield and value of, U. S. D. A 608 
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Can. Sta 521,675 

Ind. Sta 036 

Wis. Sta 29 

Bass-wood trees, notes on, S, Dak. Sta 512 

Bat manure, analyses, Ala. College Sta 142 

La. Sta 275 

Bean-leaf beetle, notes on, Kan. Sta 342 

meal, digestibility 459 

weevil, notes on, Kan. Sta 342 

Mass. Hatch Sta...... 654 

Mies. Sta 059 
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Beans, daidau.field experiments with, Mass. 


Hatotfsta 21 

forcing of, N. Y. Cornell StA 507 

germinatioiytests of, Ark. Sta. 317 

insects injurious to, Kan. Sta 342 

selection of seed, N. Y. State Sta 599 

Hoja, analyses, Mass. State Sta 579 
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State Sta 579 

field experiments with, Mass. 

Hatch Sta 24 
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Colo Sla ’. 392, 895 

Ga.Sta 556 
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Mass. Hatch Sta 24 
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Mich. Sta 582 

N.Y. State Sta 598,599 
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Vt.Stu 669 
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Bee keeping, notes on, Colo. Sta 395 

Mich. Sta 496 
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Bees, artificial heat to promote brood rear- 
ing, n. 1. sta * 660 

Carniolan, experiments with,l{. l.St«. 662 

cross-breeding of Syrian and Cnrnio- 


hui, Mich. Sta 496 

cuckoo, notes on, Mich. Sta 496 

diseases of, Mich. Sta 1 10 

doubling colonies, R. 1. Sta 661 

feeding of, Mich. Sta 496 

R.I.Sta 2% 

foul brood of, Mick. Sta 110 

U. I. Sta 662 

removing queen during working sea- 
son, Mich. Sta 496 

tests of honey pi Ants fu r, Mich. Sta.. 496 

wintering of, Colo, Sta 395 

Beef from different breeds, Mich. Sta 361 

liver, copper in, Del. Sta 824 

c#, mutton production, Wlty Sta 437 

Beet pulp, use and treatment of, IT. 9. D. A, 181 

root insects, notes on 269 

sugar industry- 

in Canada, U.S.D.A 181 

England, U. S. D. A 181 ». 

Europe, U. S. D. A 93, 181 

the United States, Mich. Sta 655 

U. S, D. A 181 

machinery used in, U. S. D. A.. 181 

Beets, analy ses, Kan .Sta 341 

Mass. State Sta 580, 583 

N.Y. Cornell Sta 004 

N.Y. State Sta 089 

cost of dry matter in, Ohio Sta 248 

digestibility of, Ohio Sta...;.... 348 

spot disease of, Maes. State Sta.. 581 

varieties, Goto. Sta... 890 
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Beets, varieties, La. Sts, 566 

Mich. Sta 62,109,582 

N.Y. State Sta 596 

Ore. Sta 69 

Pa. Sta 007 

Utah HU 515 

Vt. Sta 669 

Beggar weed, analyses. Fla. Sta .....491,550 

Held experiments with, La. 

Sta 643 

nutritive value of, Fla. Sta... 491 

Bent grass, creeping, notes on , N. C. Sta. ... 601 

for meadows and pastures, 

Minn. Sta 238 

Benzdic acid as an insecticide, Ark. Sta .... 319 

Berkshire pigs, feeding experiments with— 

Mich. Sta 10-5 

Vt. Sta 74 

notes on, La. Sta 642 

Bermuda grass, notes on, Miss. Sta 638 

N.C Sta GOO 

Ore. Sta 69 

Bicarbonate of sodium for smut m wheat, 

Kan, Mu 221 

Bichioiuuteof potash as an insecticide, Ark. 

Sta 319 

for smut in wheal, 

Kan. Sta 221 

Big head of horses, notes on, Ohio Sta 168 

Big jaw of cattle, notes on, Ohio Sta 168 

Biological survey of the San Francisco 
Mountain region and desert of the Little 

Colorado, V. S. I>. A 179 

Biological survey, relation of, to agricul- 
ture, U. S D. A 180 

Biologist, report of, Ala. College Sta 3 1 4, <>28 

Bird's foot clover, notes on, Me. Mtu 650 

Birds of Oregon, notes on. Ore. Sta 371 

Bisulphide of carbon as an insecticide— 

Mich. Sta 63 

Ore. Sta 71 

Bitter hickory, notes on, S. Dak. Sta 512 

rotof apples, treatment of. l T .S. I). A. 32 
Blackberries, cross-fertilization of, N. V. 

< ’ornell Sta 509 

insects injurious to, 1 nd. Sta.. 328 

varieties, Can. Sta 5,« 

l>el. Sta .. 822 

Cia. Sta 556 

lnd Sta 50,327 

La. Sta 147 
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Mass. Hatch Si a. .,22,235 

Mich. Sta 354 

Mo. Sta .25, 586 

N. V. State Sta.. .. 593 

N.C.Sta 372,659 

N. Dak. Sta 740 

K. I. Sta 295 

. Vt.Ste 668 

Blackberry cane-borer, notes on, N. Y. Cor- 
nell Sta......... 420 

leaf blight, treatment of, U. S. 

B.A...., 32 

rust, notes on, Cohn. State Sta.. 482 
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Blackberry rust, treatment of, U. S. D. A.... 32 

Blackbirds as enemies of the cotton worm, 

Ark. Sta 319 

Black cherry, wild, notes on, S. Dak. Sta. ..663, 741 
Da m as stocks for apricots, Iowa Sta.. 218 

flea beetle, notes on, Del. Sta 718 

grass, analyses, Conn. State Sta 487 

notes on. Conn. State Sta 486 

knot of plums— 

notes on, Conn. State Sta 482 

N.J.Sta 501 

Pa. Sta 606 

treatment of, N. J. Sta 501 

Pa. Sta 606 

leg of cattle, inoculation for. Mo. Sta. 364 

symptoms of. Mo. Sta... 364 
treatment of, Mo. Sta... 364 

medic, notes on. Me. Sta.... 650 

muck, analyses, Can. Sta 5 

oak, notes on, S. Dak. Sta 741 

* rot, copper salts for 267 

of cotto u , uotes on 267 

grapes- 

Bordeau mixture for, 

Del. Sta 713 

notes on. Ark. Sta 318 

Conn. State Sta 482 

lml. Sta 328 

U.8D.A 609 

treatment of. Tcnn. Sta... 173 
U.S.D.A ..32,155 
sweet-potatoes, notes on, N. J, 

Sta 416 

spot of rose leaves, notes on. Mass. 

State Sta 581 

walnut, notes on, S. Dak. Sta 7|l 

Black walnut-tree, varieties, K. I . Sta 295 

Bladder worm, notes on, U. S. 1>. A 79 

Blight, blackberry leaf, treatment of, l T . S. 

D. A 32 

grape leaf, treatment of, U. S. D. A.. 32 

melon, treatment of, U. S. D. A 32 

pear leaf, treatment of, U. S. D. A 32 

potato, noles on, Cou ». State Sta 482 

quince leaf, treatment of,U. S. D. A.. 32 

quince, treatment of, U. S. D. A 32 

strawberry leaf- 

notes on, Conn. State Sta 482 

N. Y. Cornell Sta 246 

treatment of, U. S. D. A 32 

sweet-potato leaf, notes on, N J. 

Sta 416 

tomato, treatment of, U. S. D. A 32 

BlUms leucoptcrus, notes on, Ark. Sta. 318 

U.S.D.A 80,81 

Blister beetles, notes on, Nebr. Sta...., 734 

Blood, dried, analyses. Conn. State Sta 10L, 481 

Mass. State Sta 581 

N.Y. State Sta 659 

N.J.Sta 280 

in diet for pigs, Wis. Sta 426 

sheep's, analyses, N. Y. Cornell Sta.. 504 

Blue-grass, analyses, Iowa Sta 218 

best time to out, Iowa Sta. 318 

Canada, for meadows and pas- 
tures, Mi«n, Sta- 839 
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Blue-grass, chemical study of, Iowa Sta 21« 

English, field experiments 

with, Ky. Sta 21 

notes on, N. C. Sta.. 600 

Ore. Sta 740 

Kentucky— 

effect of fertilisers on , 111. 


Sta 633 

field experiments with, 

Mass. State Sta 580 

for meadows and pastures, 

Minn. Sta 238 

notes on— 

Ala. Canebrake Sta 271 

Miss. Hta 638 

N.C. Sta 601 

Texas, notes on — 

Ala. Caucbrake Sta 271 

Miss. Sta 658 

N.C. Sta 601 

Ore. Sta 69, 740 

vitality of green seed, 111. Sta... 632 

weevil, notes on, U. ». D. A 81 

joint, analyses, Me. Sta 644 

Iowa, analyses, Iowa Sta 329 

panicled, analyses, Iowa Sla 329 

spruce, notes on, Kan. Sta 143 

stem, Colorado, analyses, Iowa Sta... 329 

vitriol, effect on vitality of seed corn 

and wheat, U. S. D. A 32 

weed, notes on, W.Va.Sta 745 

Bocconia cordata , notes on, Pa. Sta 607 

Bokhara clover, analyses, Mass. State 

Sta 580 

field experiments with, 

Moss. State Sta 580 

note* on, N. C. Sta .......... 601 

Bolivian guano for— 

com, Conn. State Sta 484 

potatoes, Conn. State Sta 458 

Boll-worm, notes on, Ark. Sta 318 

Fla. Sta 101 

Bombyeidm , list of, U. S. D. A 746 

Bone, analyses, Conn. State Sta 101,481 

Mass. Stale Sta....I54, 232, 278, 581 

Mich. Sta 237 

N.J.Sta 282 

N.Y. State Sta 050 

Ohio Sta ]27 

Vt.8la 005 

ash, analyses, N, J. Sta 280 

black, analyses, Conn. State Sta 481 

N.J.Sta 280 

dissolved— 

analyses, Conn, State Sta 101 

Mass. State Sta 581 

N.Y. State Sta 659 

for corn. Conn. State Sta 484 

potatoes, Conn. State Sta 485 

coal, analyses, Mass. State Sta 5S1 

dissolved, analyses, N. J. sta 280, 282 

dust, analyses, Ala. College Sta 142 

influence of mechanical condition on 

value of, N. J, Sta ....... 282 

manures, analyses, Ky . 8ta 227 

Mass. State Sta... 780 
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Bone meal, analyses, La. Sta 279 


meal, analyses, Mass. State Sta 27S 

Ore. Sta 71 

In diet for pigs, Wis. Sta.. .301, 427, 438 
Books, reference, how to obtain and use... 267 
Borax as a preservative for milk, Iowa 

Sta 381 

Bordeaux mixture- 

as a fungicide. Conn. State Sta 482 

Ky.Sta 406 

an insecticide, Mich. Sta «... 68 

for apple scab, 111. Sta 698 

Mass. Hatch Sta «... 406 

Mo. Sta 586 

black rot of grapes, Del. Sta 822,718 

111. Sta 698 

Mo. Sta 686 


grape mildew, Mass. Hatch Sta 409 

grape rot. Mass. Hatch Sta 409 

Mo. Sta 25 

potato blight, 111. Sta 688 

Ohio Sta 298 

smut in wheat, Kan. Sta 221 

preparation and use of— 

Conn. State Sta.... 18 

Del. Sta 491 

Moss. Ilatch Sta 408 

U.S.D.A 609 

with London purple, Iowa Sta 217 

Paris green, Iowa Sta 217 

Borers, method of preventing injury by 269 

Botanical section of the Association of 

Colleges and Stations, meeting of 267 

Botanical survey of Mississippi, 658 

Botanist, report of, A)a. College Sta 314, 628 

Can. Sta 6 

Colo. Sta 392 

Del. Sta 822 

Kan. Sta 342 

Me. Sta... 649 

Mich. Sta 496 

Kebr. Sta 498 

N. Y. Cornell Sta 419,501 


S. Dak. Sta 875,512 

Tenn. Sta 018 

Va. Sta 517 

Botany, cryptogam ic, studies in, N.Y.Cor- 

nellSta 419,001 

Division of, U. S. D. A 79,259,808 

Bot fly, notes on, Ohio Sta 169 

Boutd.oua arcnona , notes on, IT. S, p. A 259 

ariitidoidcs, notes on, V. S. D, A, 259 

burkei, notes on, U . S. D. A 259 

triopodd, notes on, C. S, D, A.,.., 209 

harmrdii, notes on, TJ. fi. I). A ... 259 

hlrrula , notes on, Colo. Sta.,.,,.. 821 

U.S,P.A 259 

/lumhoWrtona, notes on.U.S. D. A, 209 
oUgosUMhpai notes on, Colo. Sta» 821 
TT.8.D, A. m 
prosir ala, notes on, V. S. D. A..,.. 269 

rac&mona, notes on, Colo. Sta..*, 221 

C.8.D.A.,., m 
romeso, notes on, U, 9. D, A, ...... 029 

iif tetrt, notes on, U.S, D.A...™ 289 

notes on, U. 8. D. A., 209 
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Box culture of form plant*, Ohio Sta 125 

elder chaitophorus, note* on, U. H. 

D. A : 073 

notes on, S. Dak. Sta 512, 003, 741 

twig borer, note* on, S. Dak.Sta 063 

Sracon rugahr, note* on, Ohio SU 293 

Brakes, analyses, Vt Sta 607 

Bran in diet for pigs, Me. Sta... 647 ; 

red wheat, analyses, Me. Sta 643 

rye, analyses, N. Y. State Sta 589 

shorts, analyses, Kan. Sta 310 

v«. ground oats for tniik and butter 

prod notion, Wis. Sta 440 

wheat, analyses, Oa. Sta 50 

III. Sta 569 

Me. Sta 645 

Mass. State Sta 579 

Mich Sta 495 

N. Y. State Sta 243, 589 

Pa. Sta 295 

Vt.Sta 667 

Ya. Sta 133 

Brassica eampeslris, notes on, Can. Sta 677 
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swine, Minn, Sta 498 
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Wis. Sta 441 

tests of, 111. Sta 403, 404 

Mich. Sta 339 

N. J. Sta J 62, 241,499 

N. Y. StAte Sta 243, 592 

Breeds of hens, notes on, Can. Sta 3 

pigs, notes on, Minn. Stu. 498 

tests of, Mich. Sta 197 

steers, tests of, Mich. Sta. 360 
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Brick, analyses, 'Tex. Sta 744 
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State Sta 486 
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notes on, Colo. Sta. 821 

Iowa Sta 329 

Miss Sta 658 

N.C.Sta 601 

Ore. Sta 69 
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Iowa Sta.. 329 

cUiatus, notes on, Colo. Sta 32 1 

Mt, notes on, Iowa Sta 329 

N.C.StA 601 

Ore. Sta 69 

kalvniiy ear. porM, notes on, Colo. 

Sta 321 

taegfoanct, notes on, Colo. Sta 321 

Mchraderi, notes on, Ore. Sta. 69 

stcaHnut, notes on, Colo. Sta 321 


unioloides, notes on, Colo. Sta 321 

Mtss.SU 658 

N.C.Sta 601 

Broom rape of hemp, injury by, Ky. Sta ... 22 

tobacco, injury by, Ky. Sta., 22 


species, Ky. Sta 22 

Brown rot of— 

grApea,tre*tment of, Tenn, Sta 173 

XT, S. XT, 33 
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Brown rot of plums, notes on, Ohio Sta.... 291 

UruchvA obsoUlus, notes on, Kan. Sta 342 

Mass. Hatch 

Sta 654 

Miss. HU 659 

pUi % notes on, Mass. Hatch Sta... 654 

Miss. Sta 659 

Bryobia pratensis , notes on, IT. 8. D. A 258 

liuceulatiir. pomifolielln, notes on, N. Y. 

Cornell Sta 420 

Buchlo'e dacly hides, , notes on, Colo. SU 321 

TJ.8.D.A 259 

Buckwheat, field experiments with— 

Can. SU 6,7 

Colo.SU 395 

La. SU 643 

Mass. State Sta 580 

Vt. Sta....... 667 

hulls, analyses, N. Y. State Sta 589 

Japanese, analyses, Vt. Sta 667 

for bees, Mioh. Sta... 496 

varieties, Colo. Sta 395 

Minn. SU 156 

Ore. Sta 70 

yield and value of, IT. S. D. A.. 608 

Bud moth, notes on, Maas. Hatch Sta 654 
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Buhacli as an insecticide, Mioh. Sta 63 

Bulletins — 
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Nehras ka Station . nut iject list of. 498 

station, co-operation in 267 

sUtion, editorial notes on I 

paper on 167 

postal regulations relating to. .84, 263 

Bull grass, analyses, Fla. Sta 491 

stalls, description of, N. Y. State Sta.. 589 

Burr clover, notes on, N. C. Sta 601 

oak, notes on, S. Dak. Sta 741 

Bush beans, varieties, Vt. Sta 069 

Butter, a good milk for, N. H. SU 69 

analyses, Ark. Sta 315 

Conn, State SU 631 

III. Sta 202 

Iowa Sta 334 

Mass. SUte Sta 582 

MUs.SU 658 

bacteria in, Conn. Storrs SU 399 
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margarine in 533 

determination of water in 619 
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meter 533 
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from ripe cream, N. Y. SUte SU ... 598 

Tex. SU 299 

sweet cream, Iowa SU 53 

N. Y. State Sta.. 593 

Tex. SU 299 

keeping quality of sweet cream, 

Iowa Sta.. 330 

loss In separator process, Pel, SU« m 
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pound of, N. Y. State Sta 593 
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fodder for, Wis. Sta.. 440 
ground oats vs. bran 
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Butterflies, enemies of, Nebr. Sta 116 
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Mass. Hatch Sta 054 

Nebr.Sla 116 
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Vt. Sta 669 
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ILS.D. A 673 
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notes on, Del Sta 323 
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nell Sta 420 


rosana, notes on, N, Y. Cornell 

Sta . 420 

Cmma miens, notes on, Conn. State Sta. ... 482 

C.8.D. A 32 

Calamagrostis canadensis , notes on, Iowa 


Sta 829 

Ottkmdra granaria, notes on. Can, Sta- 5 
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Ottlandra oryzac, notes on, Can. Sta 5 

California Station bulletins 11,98,99,272,592, 

474, 629 

lists of orchard Bruits at.. 694 

notes 135,304,530,694 

substations for Southern Cali- 
fornia. 135 

CcUosoma calidum , notes on, Nebr. Sta 115 

scrutator , notes on, Nebr. Sta 115 

Catnclina saliva , notes on, Me. Sta. 651 

Canada Station bulletins. ..82, 260, 520, 675, 676, 677 

report 8 

Stations, editorial note& on 1 

location of 8 

thistles, extermination of— 

111. Sta 405 

W.Va.Sta 745 

notes on, Mich, Sta 655 

W.Va. Sta 745 

Canary gross, notes on, N. C. Sta 601 

Cane-borer, blackberry, notes on, N. Y. 

Cornell Sta 420 

chips, analyses, Iowa Sta 55 

rust of raspberries, notes on, N.Y. 

Cornell Sta 246 

sugar, statistics of, U. S. D. A 181 

Canebrake soil, fertilizer experiments on, 

Ala. Canebrake Sta 628 

Canker-worms, notes on, Del. Sta 718 

Me. Sta 651 

tT.S.D.A 179 

VI. Sta 669 

pupating habits of . ......... 269 

Cii nning industry of the United States, U. 

S. D. A 518 

Cantaloupes, varieties, Ala. College Sta 814 

Carbohydrates, index to literature of, 91 

Carbolic acid and lime for plum curoulio, 

Mich. Sta 280 

us an insecticide, Iowa Sta... 720 

N.J.Sta 415 

Ore. Sta 71 

emulsion as an insecticide, 

Mich. Sta 63 

for smut in wheat, Kan . Sta.. 221 
Carbolfzed plaster as an iusectielde. Mich. 

Sta 63 

Carbonate of copper— 
ammonlacal— 

for apple scab, III. Sta «... 633 

Mass. Hatch Sta 408 

black rot of grapes, Del. Sta 713 

111. Sta 633 

potato blight, 111. Sta 683 


Ohio Sta 293 

preparation of, Conn. State Sta ....... 13 

Ind.Sta 32ft 

Mass. Hatch Sta 40ft 

U.S.D.A 609 

Wis. Sta 14ft 

with Paris green and London purple, 

Iowa Sta 217, 

preoipitated, as a fungicide, Del , Sta,.... < 713 
Carbonate of lime as anlneeotioide, N. J,St* lift 
sodium for smut In wheat, 
Kan.StauMMMmiuvuftiimuew .< 
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Carbon bisulphide— 

for smut in oats, Kan. Sta 639 

wheat, Kan. Hla 321 

Carbonic add, for preserving vegetables, 

Minn. Sfca - 239 

Carex rupeslris, notes on, Colo. Sta 321 

Carniolan and Syrian bees, cross-breeding 

of, Mich. Sta 496 

bees, experiments with, It. 1. Sta. 662 

Carpet grass, notes on, Miss. Sta 658 

N.C.Sta 601 

Carpocapta pomonella, notes on— 

Ark. Sta 318 

Del. Sta 49,323 

Mass. Hatch Sta 651 

Miss. Sta 659 

Mo. Sta 586 

Nev. Sta 162 

Ore. Sta 70 

U.S.D.A 81 

Cnrpoph&tu t hr achy plan * , notea on, Jnd. 

Sta 328 

Carrot tops, analyses, Mass State Sta 580 

Carrots, analyses, Mass. State Sta 580 

field experiments with, Mass. 

State Sta 580 

varie ties, Can . Sta 4 , 6, 7 

Colo. Sta 392, 395 

Md. Sta 349 

Mil'll Htu 109 

N. Y. State Sta 597, 598 

Ore. Sta 09 

Pa. Sla 007 

Vfc Sta 669 

Carya alba , notes on, S. Dak. Sta 412 

amara, notes on. 8. Dak. Sta 412 

Castile soap for smut in oats, Kan. Sta 639 

wheat, Kan Sta.. 221 


Castor pomace, analyses. Conn. State Sta... loi, 481 
Castria cronis, var. rotniiititi, notes on, IT, 

8. D. A 7i6 

Catubrosa aquatica , notes on, Colo. Sta 321 

Caterpillars— 

infesting clover, notes on, Iowa Sta. ... 719 

oak, notes on, Minn. Sta 6i 

pyramidal grape-vine, notes on, Muss. 

Hatch Sta 654 

tent, notes on, Me. Sta 651 

Mass. Hatch Sta 654 

U 8. D. A 81 

Cathesiecum ereotum, notes on, IT. S. 1). A ... 259 

Cal’s-tail grass, analyses, Conn. State Sta... 487 

noteson, Conn. State Sta 487 

Cattle, big jaw of, Ohio Sta 168 

breeds, notes on, La, Sta.... 612 

comparison of feeding stuffs for, 

Tex. Sta 177 

oost of fattening, Tex. Sla 178 

feeding experiments with— 

Ala. Canebrake Sta ...» 196 

Miss. Sta 4!! 

* Tex. Sta,......,.,.. 175 

foods and feeding rations, N. Y. 

State Sta..„ 591 

methods of Analyses.*.. 90 
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Cattle, Koch’s lymph for diagnosing tu- 
berculosis in 534 

liver rot in, notes on, Ark. Sta 318 

pasturage for, 111. Sta 209 

plague, Southern, investigation of, 

Tex. Sta 514 

spaying of, Ark. Sta 318 

statistics of, U. 8. D. A 018 

sweetening of feed for, Tex. Sta 177 

Cattlemen, convention of, U. S. D. A 33 

Cauliflower seed, American-grown, Minn. 

Sta 239 

Cauliflowers, varieties, Ark. Sta 318 

Mass. State Sta..... 580 

Mich. Sta 62 

Minn. Sta 239 

N.Y, State Sta 598 

Ore. Sta 69,511 

Pa. Sta 29,607 

Utah Sta 515 

Cecidqmyia destructor, noteson 268 

Ark. Sta 318 

Can. Sta.... 5 

111. Sta 405 

Tenn. Sta.... 296 

U.S.D.A... 81 

vaccinii, notes on, N. J. Sta 418 

Cen opia silk* worm, notes on, Nebr. Sta.... 115 

S. Dak. Sta. 664 

Cedar apples, Connecticut species of 711 

red, notes on, Kan. Sta 143 

S Dak. Sta 741 

Celery, varieties. Ark. Sta 318 

Colo. Sta 392 

Ky.Sta 641 

Ore. Sta 69 

Pa. Sta 29 

Vt. Sta 669 

Cellulose, nutritive value of 613 

CeUis occidentalis , notes on, S. Dak. Sta 741 

('enchrus mposuroides , notes on, U. S. D. A.. 259 

tribuf aides , notes on, Colo. Sta 321 

Fia. Sta 491 

U.S.D.A.... 259 

Census bulletins, U. S. D. A 537. 621 . 768 

Ceraltiis capitatu , notes on, U. S. D. A 179 

Ccratocysl tefimfjrinta, notes on, N. J. Sta ... 416 

C*r corpora belt cola, notes on, Mass. State 

Sta 581 

helvoht , var. medicayt.us, notes 

on, Del. Sta 322 

vilicola, notes ou, U. S . 1>. A 32 

CercosporeUa per sica, notes on. Conn. State 

Sta 482 

Cereals, smut lu, prevention of, U. S. D. A.. 33 

Ceresa bubalus, notes on, Ohio Sta 169 

Ccrototna caminea , notes on, Kan. Sta 342 

CetUhoirhynchus rapm, noteson, U. S. D. A. 81 

Chaff, analyses. Mass. State Sta 581 

ChailophoruM negundinis, notes on, U. 8. 

D. A 678 

Chuleis maritc, notes on, Nebr. Sta. 115 

oredus, notes on, Ark. Sta 319 

Chapman honey plant, experiments with, 


Mtob.Sta .379,499 
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Chapman honey plant, notes on, Mass. 

State Sift 580 

Charbon, dissemination of, Miss. Sta . ....... 100 

in horses and mules, Ark, Sta. 318 

notes on, Miss. Sta 159,411 

treatment of, Miss. Sta 160 

Oharlier method of spaying, Ark. Sta 197 

Chauliognathus pennsylvanicus , notes on, 

La. Sta 644 

Cheese, a good milk for, N. 11. Sta 69 

analyses. Mass. State Sta 582 

factories, establishment of, Can. Sta 675 
milk test for, Wis. Sta.. ... 441 

Chemical section of the Association of 

Colleges and Stations, meeting of 267 

Chemicals, agricultural, use of, It I. Sta... 374 

Chemist, report of, Ala. College Sta 314, 628 

Ark. Sta 315 

Can. Sta... 5 

Colo. Sta 393 

Fla. Sta 13 

Kan. Sta 339 

Md. Sta 349 

Mich. St a 493 

Miss. Sta 658 

Nebr. Sta 498 

N.Y. Cornell Sta 419,501 

N.Y. State Sta 589 

It. I. Sta 424 

S. Dak. Sta 375,512 

Tex. Sta 514,742 

Va. Sta 517 

Chemistry, Division of, U.S. D. A 93, 181,608, 

747,748 

Chemists, official agricultural, convention 

of 89,608 

Cherries, stocks for, Iowa Sta .217, 218 

varieties, Can. Sta 5 

Ga. Sta 556 

Me. Sta 653 

Mich. Sta 355 

Mo. Sta 25 

N.Y. State Sta 599 

N.C.Sta 372 

1LI. Sta 295 

Tenn. Sta....... 426 

Vt. Sta 668 

Cherry aphis, notes on, N. J. Sta 281 

foliage, injuries by arsenites, Iowa 

Sta 215,216 

slug, notes on, Nev. Sla ». 241 

tree scallop-shell moth, notes on, 

N. Y. Cornel) Sta 420 

tortrix, notes on, N, Y. Cornell 

Sta 420 

trees, notes on, 8. Dak. Sta 512 

wild black, notes on, S. Dak. Sta. ... 663 
Cheshire pigs, feeding experiments with, 

N, Y. State Sta , 282 

Cheater White pigs, feeding experiments 

with, Vt. Sta 74 

Chestnuts, varieties, La. Sta, 642 

Mich. Sta 356 

B.I.8ta 29$ 

Chicken corn, field experiments with, Ala, 
Canebrake Sta ... 270 
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Chickens, monthly growth of, Can. Sta ... 6 

nitrogenous vs. carbonaceous 

diet for, N.Y. Cornell Sta 506 

Chilo saccharalis , notes on, La. Sta. 644 

Chinch-bugs, contagious diseases for re- 
pression of. «, 268 

false, notes on, Iowa Sta 720 

S. Dak. Sta,... 664 

U.S.D.A 81 

notes on, Ark. Sta 318 

U.S.D.A 80,81 

Chionaspis furfurus, notes on, Ohio Sta 169 

Chipmunk, louse of, U. S. D» A 609 

Chiamys plicata , noteson, Nebr. Sta.. 116 

CMoris alba , notes on, U. S. I). A 259 

ciliata, notes on, U. 8. D. A 259 

cucullata , notes on, U. S. D. A 1259 

glauca , notes on, U. S. I). A 259 

vertic&lata, notes on, U. S. D. A 259 

Chloroform as a solvent for fats of feeding 

stuff*, Conn. State. Sta. 488 

for introducing quoou bees 

into hives, Mich. Sta 496 

smut in oats, Kan. Sla 639 

wheat, Kan. Sta.. 221 

Chorioptes communis, var. o vis, notes on, U. 

S. D. A 79 

Chrysobolhris femorata, notes on, Ore. Sta.. 70 

malt, notes on, U.S D. A 81 

Chrysopogon nutans, notes on, Iowa Sta..... 329 

Chufas, varieties, La. Sta 149 

yield per acre, Ala. College Hta ... 193 

Churn lest for milk, III. Sta 203 

Oicadxtla exiliosa , notes ou, Ga. Sta 50 

U.S.D.A 80 

Otcindela limbata, notes on, Nebr. .Sta 116 

6-yuttala, notes ou, Nebr. Sla 116 

Cigar factory waste, analyses, N.3. Sta- 280 

Oimltcx americana, notes ou, Nebr. Sta.. 116 

S. Dak, Bt*...6G3, 664 

Cinehonin as an insecticide, Ark. Sta 819 

Oinna arundinacea, var. pendula, notes on, 

Colo. Sta 321 


Cistern water for smut in oats, Kan. Sta. ... 639 

wheat, Kan .Sta. 221 

OftheroniarSffaltS'Tiolaaon, Conn. State Sta, 482 
Cl Irate method for determining phosphoric 

acid in fertilisers, Conn. State Sta 489 

Citrus trifoliata, notes on, N. C. Sta 872 

Cladius isomcra, notes on, U. 8. D. A - 81 

Cladosporium fulvum, noteson. Conn. State 

Sta 482 

U.S.D.A... 82 

macrocarpum, notes on, N. J. 

Sta 242 

Clay, analyses, Ore. Sta 70 

loam, movement, of water in, Wis. Sta. 445 
Cteoms integri/olia, notes on, Mich. Sta... -279,496 
Climate os affecting sugar-beets, Nebr. Sta. 112 
Climatology of Alabama, Ala. College.Hta. 192 
Clisiocampa americana, notes on— 

Mass. Hatch Sta..,. 654 

Nebr. St* 1ft 

dUetria (tylvaiiea), note* on 4- 

Mam. Hutch 0«*_. «M 

Nebr, S t* / US' 
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dUiocwnpa sp., notes on, V, 8. D. A 81 

Clothes beetle, notes on a new, Mich Sta.... 495 

Clover, alsike, analyses, Iowa Sta 329 

Me. Sla 644 

Mass. Stale Sta.... 580 

experiments with, 111. Sla... 033 
field experiments with. 

Mass. State Sta 580 

for jack-pine plains, Mich. 

Sta 357 

for meadows and postures, 

Minn. Sta 238 

notes on, Me. Sta 050 

N. Y. State Sta„... 597 

N.C.Sta . 601 

Ore. Sla 09 

analyses, Coun . S torrs Sta. 200 

and grass seed, m lxiug of, N.C.Sta. 002 

bird’s-foot, notes on, Me. Sta 650 

burr, notes on, N. C. Sta 001 

changes in the silo. Win. Sta 431,419 

crimson, experiment# with, 111. Sta. 033 

notes on. Me. Sta 650 

N.C.Sta 001 

Ore. Sta «... 09 

diseases of, N. Y. Cornell Sta 422 

N.C.Sta 002 

field experiments with— 

Can. Sla 5 

Coun. Storrs Sta 200 

111. Sta 033 

La. Sta H7.U2 

Miss. Sta 411 

8. Dak. Sta 375,511 

Tenn.Sia 172 

hay, aualyses, Ga,Sta 50 

N. Y. Cornell Sla 5U4 

in diet for pigs, Can , Sta 676 

insect enemies of, N. C. Sta 602 

Japan, field experiments with. 

Mass. Stale Sta 580 

notes on, Miss. Sta 658 

N.C.Sta 601 

leaf beetle, invasion by 269 

mammoth, analyses, Mass. Slate Sta 580 

experiments with, 111. 

8ta 633 

for meadows and pas- 
tures, Minn. Sta ........ 238 

medium , analyses, Mass. State sta.. 580 
field experiments with, 

Mass. State Sta 580 

Mexioon, notes on. Miss. Sta 658 

mite* notes on, U. 8. D. A 258 

red, analyses, Iowa Sta 829 

Vis. Sta 435 

field experiments with, Colo. 


Sta* „ 395,396 

for jaok-pine plains, M ioh.Sta. 857 
meadows and pastures, 

Minn. Sta. * 238 

in diet for pigs, N.Y. State Sta. 785 
notes on, Ala. Canebrake Sta.. 271 

Me. Sta. — 650 

Miss. Sta 658 

N.Y. State Sta.....*.*, 597 
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Clover, red, notes on, N. 0. Sta 601 

Ore. Sta 69 

rust, notes on, N. Y. Cornell Sta .... 421 

seed, commercial, N. C. Sta 601 

stem-borer, food plants of, Ohio Sta. 603 
life history of, Ohio Sta. 603 

sweet, analyses, Mass. State Sta 580 

field, experiments with 

Mass. State Sta 580 

notes on, Me. Sta 650 

Miss. Sta 658 

N. C. Sta. 001 

white, analyses, Ga. Sta 50 

for jack- pine plains, Mich. 

Sta 357 

meadows and pastures, 

Minn. Sta 238 

notes on, Me. Sta 650 

N. C. Sta 601 

with and without salt, for pigs, N. 

Y. Slate Sta 736 

Clovers and grasses, experiments with, 

111. Sta 632 

Cnicu6 arvcmsLs , notes on, Mich. Sla 655 

W. Vn. Sta 745 

virginianus , notes on, W, Va.Sta... 745 

Coal, anulyaen. La. Sta 275 

Tex. Sta 514 

CoccineVa 9-notatu , notes on, Nebr. Sta 116 

Coccotorus prunieida , notes oil 104 

Cockscomb gall louse, Vt.Sta 669 

Codling moth, euemie s of, U. S. I). A 81 

insecticides for— 

Del. Sta 49,323,718 

Mass. Hatch Sta 408 

Mo. Sta 586 

N. Y. State Sta 599 

Ore. Sta 660 

notes on. Ark. Sta 318 

Del. Sta 323 

Me. Sta 651 

Mass. Hatch Sta.. 654 

Miss. Sta... 659 

New Sta 162 

Ore. Sta 70 

U.S.D.A 81 

Co-efficients of digestibility for- 

barley meal 460 

bean meal 460 

hagi 766 

hay — 400 

lupine 461 

protein, Me. Sta 653 

rioe meal * 460 

silage, Ore. Sta 374 

sorghum, Tex. Sta 744 

Swedish turnips 460 

Caledatys unicorn w, notes on, Conn. Stale 

Sta 462 

Golaspi 4 brunnea, notes on, Ky. Sta... 405 

Cold waves, origin of, N. C. Sta 511 

Coleothrip* 3 -fatciata, notes on. Conn. State 

College work, waste in * 268 

CollctQirichum atthtuz, notes on, U. S. D. A.. 808 

tpina cm*, notes on, N. J. t ta. 242 
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Oolopha x dmieola, notes on, V t Sta ......... .. 069 Corlmelcena pulicarta , notes on, V . S. X>. A , 81. 

Colorado Station bulletins 11,99,319, 896,030 Corn, albuminoid nitrogen In, Conn. Btorrs 


notes 84, 85, 380, 621 , 707 

report 392 

Commerce, international agricultural, con* 

tributions to, U. S. D. A 009 

Conifers, notes on, Kan. Sta 143 

Connecticut State Station bulletins 12, 100, 272, 

490,630,711 

notes 85,261,304,707 

report 476 

Storrs Station bulletin 200 

* notes 261,621 

report 890 

Conopholu americana , notes on, Ky. Sta... 223 
Conotraohelus nenuphar— 

notes on 269 

Ind.Sta 328 

Iowa Sta 103 

Mass. Hatch Sta 654 

Mich. Sta 279 

Minn, Sta.... 64 

Miss. Sta 650 

Ohio Sta 200 

Cooley system of raising cream, test of, 

N. Y. Cornell Sta 284 

Co-operative experiments— 

need of supervision of, 

W.Va.Sta 301 

with corn, N. C. Sta 280 

cotton, N. C. Sta ....... 286 

wheat, Ky. Sta 228 

W. Va. Sta ... 300 

soil tests with fertilizers— 

Ala. College Sta 9,730 

Conn. Storrs Sta..... 397 

Del. Sta 716 

Copidosoma turnip notes on, Nebr. Sta 116 

Copperas as an insecticide, Iowa Sta 720 

effect on seed corn and wheat, 

U.8. D.A 32 

Copper gypsum for grape mildew, (7. S. D.A 303 

in articles of food, Del. Sta 324 

wines, U. S. <D. A 32 

nitrate for smut of oats, Kau. Sta... 639 

salts for black rot 267 

soda for grape mildew, U. S. D. A.. 303 

solutions as fungicides— 

Conn. State Sta 32 

Del. Sta 713 

111. Sta 033 

Ind. Sta 328 

Mass. Hatch Sta 408 

Ohio Sta 293 

TJ.8.D. A. .33,609 

134 

sulphate for suiut in cereals— 

Ind. Sta 325.637 

Kan. Sta 221,342, 639 

solution, preparation and 

use of, Del. Sta 491 

Mass. Hatch Sta 409 

TT.8.D.A 601 

Cowl grass, analyses, Conn. State Sta 487 

Iowa Sta 829 

notes on, Conn. State Sta 487 


Sta 399 

analyses, Conn. State Sta M ... 478,480 

Conn. Storrs Sta 899 

G&.Sta 50 

Mass. State Sta 579 

N.Y. Cornell Sta 117,504 

N.Y. State Sta 243 

S.C.Sta 169 

Tex. Sta 744 

Vt.Sta 666 

-ami-cob meal, analyses,Va.Sta 133 

millet In diet for p}gs, Can. Sta.. 676 

as a grai n and fodder crop, Pa^Sta 1 27 

butts, analyses, N.Y. State Sta 589 

changes in the silo, Vt. Sta. 668 

W is. Sta 449 

chicken, field experiments with, Ala. 

Canebrake Sta 27o 

chop, analyses, Kan. Sta 340 

cobs, analyses, N. Y. Cornel 1 Sta 504 

cotton seed (crushed) vs. cotton-seed 

meal as a fertilizer for, Ga. Sta 552 

cross-fertilization of..... 267 

Kan. Sla„ .343, 722, 723, 
724 

cultivation of. Ga.Hta 552 

111. Sta 17,19,557,560 

Kan. Sta 336 

3. a. Sta 571 

Minn: Sta 154 

Ohio Sta 366 

8. Dak. Sta 511 

dent vs. Hint varieties, Conn. State 

Sta 479 

dhoura, analyses, Tex. Sta 744 

digestible matter in, S. C. Sta 370 

distribution and consumption of, U. 

H.D.A .... 609 

effect of fertilizers on— 

Conn. State Sta 479 

Conn. Storrs Sta 398 

Ga. Sta 550 

III. Sta 18,559,560 

Xy.Sta 345,724 

Da. Sta, 571 

Me. Sta 648 

Mass. State. Sta. 579 

N.Y. State. Sta 596 

pulling fodder, Ga. Sta 551 


removing tassels on prolif- 
icacy of,N. Y. Cornell Sta... 605 
topping and stripping— , 

Ala. Canebrake Sta « 474 

Miss. Sta 658 

Egyptian rice, field experiments 

with, La.SU 643 

ensiling vs. field curing, Ohio Sta 249 

Wis.SU 449 

fertilizers in relation to— 
proportion of kernel to cob, Ky. 

Sta. ••»***.« 725 

shrinkage of, Ky.SU ...144,725 

fertilizer tests of phosphates, Conn. 

State SU ...... i 484 
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Corn, fertilising constituents of— 


Conn. State Sta 480 

S.C.Sta 170 

Tex. Sta 748 

Held experiments with— 

Ala. Canebrake Sta 10, 473 

Ala. College Sta 102 

Ark. Sta 316 

Can. Sta 4,6,7 

Colo. Sta 392,395 

Conn. Slate Sta 470, 479, 485 

Pel. Sta 717 

Fla. Sta 491 

(in. Sta 650 

111. Sta 14,550 

Kan Hta, 334 

Ky.Hta 113,724 

1 a. HI a 117,140,571,043 

Md.Sta 852 

Mass Slat<? Sta 579 

Minn. Sta 154 

Miss. Hla 111,057 

N. If. Sta 4!2 

N.Y. State Sla 590 

N.CHta 280 

Ohio Sta 122.123,105 

S Dak. Sta 511 

Tex. Sta 513 

fodder, analyse*, Ga. Sla 50 

III. Sta 208 

Me Sta 645 

Midi. Sla 358 

N. Y. State Sta .. . 5X9 

Vt. Sto 068 


contrivance for loading and 


unloading, Iowa Sta 219 

curing in large and small 

stocks, Vt, Sta 668 

digestibility of, Me. Sta 645 

digestion experiments with, 

Wis. Hta 429 

effect of frost on. Vt. Sta 668 

in diet for milch cow*, Vt Sta . 600 

shrinkage in curing, Vt. Sta... 668 
value as a feeding stuff, Iowa 

Sta 219 

vs. silage for heifers, 111. Sta .. 204 


milk and butter 
production, 

Wis. Sta ..430, 440 
from corn out at dif- 
ferent periods of 


growth, M ich. Sta. 358 

yield per acre, Me. Sta 645 

for fodder, analyses Mich, Sta 358 


and silage, N.Y. Cornell 


Sta no 

seed and silage, Conn. State Sta.. 479 
from different ears, Kan. 

Sta 335 

parts of the 
ear, Ohio 


Sta 165 

•Uage, analyses, Mich. Sta 358 

cut at different periods of 
growth, Mich. Sta 858 
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Corn for silage, field experiments with, 

N.H.Sta 412 

methods of planting— 

Wis Sta 430 

N. Y. Cornell Sta 1 17 

time of cutting, Wis. Sta.. 430 
varieties, Kan . Sta 337 


Pa. Sta 128 

Vt. Sta 667 

W i*. Sta 430 

yield per acre, Ala. Cane- 

brake Sta 270 

germination tests of, 1 11. Sta 19 

Pa Sta 128 

genus, analysis, Mass. State Sta 579 

growth and increase of dry matter, 

III. Sta 562 

Pa. Sta 128 

Vt. Sta 667 

harvesting at different stages, Kan. 

Sta 336 

husks, analysis, Mas*. State Sta 579 

improvement by cross-fertilization 

and selection, Minn. Sta 155 

in diet for pigs, Me. Sta..... 647 

injury by cut- worms, S. Dak. Sta 171 

insects affecting, Ohio Sta If 9 

U.S.D.A 455 

in tor cultural fertilizing, Ga. Sta 551 

Kaffir, arialy*es, Kan, Sta 340 

N. Y. Cornell Sta 117 

field experun cuts w i Hi — 

Ala. Canebrake Sta 270 

La. Sta 613 

notes on, Kau Sta 317 

N.C.Sta 601 

leaves, analyse*. N. Y. State Sta ... , 589 

legal weight per bushel in different 

State*, IT, S. D. A 609 

loss in Odd curing. Wis. Sta 452 

Conn. State Sta.. 480 

meal, analyses Ga. Sta 50 

111. Sta 565 

Me. Sta 645 

Mans. State Sta 579 

N.Y. Cornell Sta, 504 

N.Y. State Sta 5S9 

Vt. Sta 666 

Va. Sta 133 

in diet for— 

milch cow*. Miss. Sla 363 

N. V:State.Sta 592 

pigs, Me. Sla 647 

N. H. Sta 413 

Wis. Sta 426,439 

methods of manuring, On, Sta 552 

moisture in, Conn. Storrs Sta 398 

111. Sta 14,18,560 

non-albuminoid nitrogen in, Conn. 

Storrs Sta 399 

pea vln cs as fertilizer for, Ala. Cane- 

brake Sta 10 

plant, a study of, N. Y. State Sta 590 

composition at different stages 
of growth, Knns. Sta 541 


N.Y. Cornell Sta. 11 9, 120 
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Corn plant, composition of different parte— 


Pa. Sta J28 

S.C.SU 169 

Wis, Sta 330 

weight of different parts— 

Conn. State Sta 477 

RC.Stft 169 

W is. Sta 430 


planting— 

at different dates, 111. Sta 14, 19, 057 

Ohio Sta 165 

depths, IU. Sta 15,557,560 

Ohio Sta 165 

distances, Ala, Oane- 

brake Sta., 10 
Conn. State 

Sta 475 

Ga. Sta 552 

Ill.Sta..I6, 17,19.557 

Kan. Sta 335 

La. Sta 571 

Ohio Sta 165 

in hills vs. drills, III. Sta 557 

N.Y. State Sta 59C 


listing v*. surface planting, Kan. 

Sta 336 


plant-louse, notes on 269 

pop, classification of varieties. Hi, 

Sta 562 

varieties, 111. Sta 562 

Yt. Sta 669 

relation of kernels to cob, Conn. 

Stores Sta 399 

root growth of, 111. Sta 16, 17,558 

louse, notes on , Ohio Sta 1 69 

pruning of, 111. Sta ,17, 19, 557, 501 

Minn. Sta 154 

roots, analyses N. Y. State Sta 243 

root worm, notes on, U. S. D. A 81 

rotation vs. continuous cropping, 111. 

Sta 559 

silage, analyses, Ark. Sta 315 

111. Sta 208 

Md. Sta 850 

Mass. Sta 57, 579 

Mieb. Sta 359 

N.Y. Cornell Sta 504 

N.Y. State Sta 243,589 

S. C. Sta 170 

Teat. Sta 41,743 

Vt.Sta 666,668 

and hay for milk production, 

Me.Hta..: 645 

feeding experiments with- 
in. Sta 204 

Ohio Sta 247 

Ore. Sta 660 

Wis. Sta 440 


in diet for milch cows, Vt, 

Sta 666 

loss In silo, Vt. Sta 449 

value as a feeding stuff, Tex. 

St* 748 

W, dry-cured fodder corn, 

Ohio Sta 246 

Wis. SU.....^ .. 446 


**«•. 


Corn silk, receptivity of, Kan. Sta.. 848 

smut, notes on, Conn, State Sta-..,,..., 462 

Ohio Sta 606 

soft, analysis N, Y. Cornell Sta. X17 

stalks, height of, XU. Sta 14 

loss from weathering, Wis. Sta 460 

starch in, N. Y. State Sta 589 

stover, analyses. Conn. Stores Sta 399 

Mass. State Sta 579 

Vt. Sta 666 

in diet for milch cows, N.Y. 

State Sta 864 

non-albuminoid nitrogen in, 

Conn . Stores Sta 899 

stripping and topping, Ala. Cane- 

brake Sta 474 

subsoiling for, Ga. Sta. 551 

sugar in, N. Y. State Sta ,. 589 

sweet, analyses, Conn. State Sta 486 

Mass. Hatch Sta 23 

Mass. State Sta 532 

N. Y. Cornell Sta ..... 117 

Tex. Sta. 744 

classification of varieties. 111. 

Sta 661 


Eastern vs. Western seed. 

Conn. State Sta 485 

Mass. Hatch Sta 28 

fertilising constituents of, Me. 

Sta 658 

field experirnentswith— 

111. Sta 19,561 

Ind. Sta 637 

N.H.Sta 412 

food constituents of, Me. Sta... 653 
loss of food and manurial 
value in selling, Me. Sta ...... 653 

relation of parts of plant, Me. 

Sta 653 

sugar in, Mass. Hatch 8ta„. M ... 23 

Mass. State Sta 582 

varieties, Colo. Sta 892,395 

Conn. State Sta 485 

111, Sta 19 

Ind. Sta .51,687 

Ky. Sta 641 

Mich. Sta 62,588 

N.Y. State Sta 596 

N.C.Sta 659 

Pa. Sta 29 

Utah Sta 515 

Vt.SU 669 

time of cutting, 111. Sta.. 568 

N. Y. Cornell Sta ....118, 120 

N.Y. State Sta 590 

Vt.Sta 668 

required for maturing. 111. Sta 14,18 

tops, analyses, N. Y. State SU.„*. 566 

variations of yield on duplicate plate, 

III. Sta a...*.... .......... .......... 14 

varieties, Ala. Canebrake Sta 10, 478 

Ala. College Sta*»».»«»» •**♦.«»•«• 198 

Ark. Sta ... 816 

Oso.8tSttHMNrH»«a« ...... ...... ... 4*6,7 

Oolo.Su ...892,895 

Conn. S tat e Sta »i»#.».«»*^«iii477, 489 
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Com, varieties, Ga. Sta 


III. Hta 

11,557,560 

Kan. Sta 


La. Hta 

566,571 

Me. HU 

615 

Md. Hta 

352 

Mass. State Hta 


Minn. Hta 

133 

Miss. Sta 

411.657 

N. V. State Sta 


Ohio Hta 

105,160 

Ore. Hta 

70 

Pa. HU 

128,129 

S. Oak. Hta 

511 

Tenn. Hta 


Vt. Hta 

667 

▼iUlifcy of seed ns a fleeted by 

- 

blue vitriol, IT. S. 1>. A 

32 

copperas, IT. 8. I>. A 

32 

weight of cars required for u 

bushel 

of shelled corn, 111 

561 

white blast, notes on, Conn. State Sta. 182 

yield and value of, U. S. 1>. A 

608 1 

per acre, Conn. State Hta 


Fla Hta 


111. HU 

14,19,559,563 

N. Y. Cornell Sla. . .. 117 

Corrosive sublimate- - 


as a preservative for milk, Iowa Sta. .. 331 

for prevention of mold in seeds, Me. 

Sta 

650 

CosmopejiU* carn/fcr, notes on, I ml ! 

Sla .... 328 

Co&sus [ Xylrutts] robin ur, notes on, Fla. Hta. 101 1 

Cotton— 


anthmenone, notes on, C.S.D.A . 

155,719 i 

boll-worm, notos on, P. H. IX A. 


caterpillar, notes on, Ga. Hta ... 


co-operative experiments with 

, N. C. 

Hta 

2H6 

crop, statistics of, C. S. D. A 

...518,608,67* 

cultivation of, (hi. Hi» 

551,555 

Miss. Hta 

658 

effect of fertilizers on— 


Ala. Cimebrukc Sta .. 

628 

Ala. College Sta 


Ga. Sta 

533 

La. Hta 

..148,372,612 

Miss. Sta 


topping, Ga. Hta 


field experimental with’— 


Ala. Canebrake Sta 


Ala. College Sta 

..192,548,710 

Ark.SU 


Fla. Sta 

18,550 

Ga.Sta 

553 

La. Sta 141 

1,148,572,042 

Mies.SU 

410,656 

N.O.SU 


Tex, Sta 

5J3 

hull ashes, analyses- 


Ala. College SU 

142 

Conn. State SU 

...12,101,481 

Mass. State SU 

..278,581,654 

N. J.flta 

280 

hulls* analyses* Ark. SU 

......... 315 

ftftr St® eeaesSee# eeeeseb 60 ( 


Cotton — 
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hulls, analyses, Tex. Sla 514,744 


uh it feeding atufl’, A rk. Sla 317 

Tex. Sta 176 

improvement of, Ala. College Hu 45 

interoultural fertilizing — 

A la. Col lege Sta.... * 548 

Ga.Sta ’ 553 

leaf worm, remedies for, Miss. Sla 240 

methods of applying fertilizers. La. 

119,034 

iniscroscopical study of varieties, Ala. 

College Sta 45 

Northern vs. Southern seed, Ala. Cane* 

brake Hta 10 

pea vines as fertilizer for, Ala. Cane* 

brake HU 10 

planting at different distances, Ala. 

College Hta 192,518 

statistics of, l r .S. D.A., 149,643,719 
root-rot, notes on, Ala. < Allege Hta .. .. 517 

Tex. Hta All 

seed, analyses, Ga. Hta 50 

(ur ashed) 1 <5. cotton-need meal for 

corn, Ga.Sta 552 

effort on butter, Tex. Hta 296 

feililizer^nalysci Mass. State Hta 581 
green, as fertilizer for corn, Ala. 

Caticbrakc Hta 473 

in diet tor milch cows Miss Mu... 363 

stable immure its fertilizer for, Ala. 


Cauehrake Hta 02 k 

stainer, note* on, Flo. Hta ]«| 

varieties, Alu.Cancbrukc Hta ]0,C2S 

Ala. College Hta 9, 45, 192, 318 

Ark. Sta 31$ 

Ga. Hta 553,555 

La. Hta . ..147, 149,572,643 

Miss. Sta 410, 657 

Tex. Hta 513 

worm, enemies of, \rk Sta 319 

insecticides for— 

Ala. College Hta 193 

Ark. Hta 318 

. Tonn.Sts 296 

notes ou, Ark. Hta 198,318 

Fla. Hta 101 

Ga.Sta 14 

Ttuin.SU 296 

Cotton-liead wood, annlj scs, Fla. Sta 491 

Cotton-seed meal— 

adulteration of, Conn. State Hta 201 

analyses, Ala. Col logo Sta H2 

Conn. State Sta 101, 481 

Ga.Sia. 50 

Kan. Hta 340 


La. Hta 275 

Me.SU 645 

Mans. State Sta 581 

N. J.Sta 280 

N.V. Cornell Sta 504 

N. V. State Sta 243,589 

Pa. State SU 295 

Tex. Sta 514 

Vt.SU. 066,067 


Va.SU 313 
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Cotton-seed meal— 
as a fertilizer for— 

corn, Ala. Canebrake Sta 473 

cotton. Ala. Canebrake Sta 62$ 

potatoes, Ga. Sta 325 

La. Sta 140 

determination of phosphoric acid in.. 92 

in diet for cattle, Tbx. Sta 170 

milch cows, effect on but- 
ter, Tex. Sta......... 296 

vs. cotton seed (crushed) as fertilizer for 

corn. Qa/Sta 552 

Cotton- w ood beetle, n otes on , Nebr . Sta 110 

S.Dak.Sta..6G3, 604 
bagger-moth, notes on, Nebr. 

Sta 310 

foliage, effect of arson ites 

on, ATk. Sta 200 

trees, notes on, S. Dak. Sta... 741 

Cow-peas, analyses. Conn. StorraSta 200 

Ga. Sta 50 

as a fertilizing crop— 

Ala. Canebrake Sta 478 

Ala. College Sta 141,191 

forage crop, M ass. State Sta 580 
S. O. Sta 170 


silage crop, Ala. Canebra He 

Sta 270 


cost of seeding, Ala. Canebrake 
Sta 473 


digestible matter in, S. C. Sta... 170 
fertilizing constituents in, S. O. 

Sta 170 


field experiments with— 

La. Sta 613 

Mass. State Sta 580 


notes on, Ala, Canebrake Sta .. 271 

Conn. Storrs Sta... 200 

Kan. Sta 337 


N. C. Sta 001 

roots, analyses, A la. Col lege Sta. 141 

valueof fertilizing ingre- 
dients hi, Ala. College 

Sta 142 

varieties, La. rita 149 

Minn. Sta J56 

vines, analyses, A la. Col lege Sta. 141 

S. C. Sta 170 


Josh of nitrogen from ex- 
posure, Ala. Col lege Sta.. J 42 
Valueof fertilizing ingre- 
dients in, Ala. College 

Sta 142 

yield per acre. Ala. Canebrake 

Sta 473 

Cows, amount of dung voided daily by, N. 

Y. State Sta 502 

at pasture, grain ration for, N. Y. 

Cornell Sta 309,504 

carbonaceous vs. nitrogenous diet 

for, N. Y. State Sta 591 

digestion experiments with, N. Y. 

State Sta 591 

dry vs. wet feed for, N. Y. State Sta 361 

grain and soiling diet for, N. Y .Cor- 
nell »ta 370 

lactation period of. N. J. Sta 600 


Page. 

Cows, milch, corn meal for. Miss. Sta 868 

' cotton seed for. Miss. Sta 863 

feeding experiments with— 

Me. Sta 645 

Mass. State Sta .277,572 

Miss. Sta 362,411,658 

N.Y. State Sta 364,591 

Ohio Sta 247 

Tex. Sta 296,514 

Vt. Sta .. 666 

Wis. Sta 440 

green crops vs. English hay 

for. Mass. State Sta 574 

home**, fair grounds test of, 

Vt. Sta 515 

individual differences of— 

Jlt.Sta 211 

Iowa Sta , 52 

Japan clover for, Miss. Sta... .303 
ntanuriftl factor in experi- 
ments with. Mass. Slate 

Sta 573,570 

number and value of, U. S. 

D.A 518 

old vs. new-process linseed 

meal for. Mass. State Sta 277 

spaying of, Ark. Sta 197 

tests of different breeds— 

Me. Sta 647 

N.J. Sta 102,241,499 

N.Y. State Sta 243, 364, 592 

warm vs. cold water for— 

N.Y. State Sta 597 

Vt. Sta 067 

Wis. Sta. 431,443 

parturient apoplexy in. Me. Sta 053 

pedigrees of, N. Y. State Sta 243 

Crab-apples, varieties, Colo. Sta 895 

N.Y. State Sta 599 


R.I.Sta 295 

grass, analyses, Fla. Sta 491 

notes on. Miss. Sta 058 

N.C.Sta 601 

Cranberries, analyses, Mass. State Sta 582 

insects injurious to, N.J. Sta.. 418 

Cranberry fruit worm, notes on, N. J. Sta.. 418 
ghll fungus, treatment of, U.8. 

D. A 33 

leaf hoppers, notes on,N. J. Sta.. 418 

scald , treatment of, t?. S. P, A ... 33 

scale, notes on, N. J. Sta.... 418 

vi ties, analyses, Mass. State Sta. 581 

worms, notes on, N. J.Sta 418 

Crane fly, larva of, notes on, U. S. I). A 179 

Craiftffvs crus-gaUlaB host of Qymnosporan* 

giutn , Conn. State Sta 712 

Cralotechus brevlcapltatus. notes on, Mich. 

Sta 781 

Cream, analyses, Mass. State Sta. 682 

bacteria in, Conn.Storrs Sta. * 896 

from milk of tuberculous cows. 

Mass. Hatch Sta 107 

methods for determining fat In- 

Conn. State Sta m 

N. Y. State Sta 242, 

of different degrees of acidity, 

ehnrn teats of. III. Sts. arts 
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Cream of tartar, analyse, Vt. Sta 0G6 

pregnancy as affecting quality of, 

Me. Sta 648 

raising by Cooley creamer, N. Y. 

Cornell Sta 284 

dilution, 111 Sta 404 

N V. Cornell 

Sta 284,504 

effect of temperature on, 

N.Y. State Sta 503 

in shallow pans, N. Y. Cor- 
nell Sta 285 

required for one pound of butter, 

N.Y. State Sta 503 

sour, butter from, Tex. Sta... 200 

sweet, butter from. Iowa Sta 53 

Tex. Sta 209 

vs. sour, butterfrom, Ml. Sta.. 204 
tables for calculating value of, Pa, 

Sta 205 

Creameries, management of— 

Can, Sta f>75 

Del. Sta 323 

Mass. State Sta 577 

milk tents for— 

Conn. State Sta ... 630 

Dei. Sta 321 

111. Sta 203,212,565 

Iowa Sta 52, 101,331 

N Y. Cornell Sta 120,501 

Pa. Sta 294 

Vt. Sta 377,378 

Wis. Sta .250. ill 

relallvo value plan at, Iowa 

Sta 101 

Creamery butter, analyses. Conn. State 

Sta u31 

record of station herd, Mass. 

State Sta 576 

Creek sedge, notes on, Conn. State Sta 486, 48 7 

Creeping bent*groas, notes on, N.C.Sta 601 

Ore. Sta ... . 740 

fescue, notes on, N. <\ Sta 600 

Crepidodera cucutneris, notes on, Del. Sta ... 718 

Crested dog’s tail for meadow* and pas- 
tures, Minn. Sta 238 

notes on, ft. 0. Sta 600 

Crickets, Held, notes on, Ind. Sta, 323 

Crimson clover, notes on, Me. Sta 650 

N. U. Sta GOt 

plat experiments with, 


Page. 


Cross-fertilization- 

of raspberries, N. Y. Cornell Sta 500 

squashes, N. Y. Cornell Sta 509 

Crotaphytus bailey i, distribution, U. S. D. A.. 180 

collar is, distribution, 17. S. D. A. 180 

Crown borer of strawberry, notes on— 

lad. Sta 328 

Ky. Sta 405 

Ore. Sta 71 

Cryptogamlc botanist, report of, N.Y. Cor- 
nell »ta 419,501 

Oryptus nnneius , notes on, Nebr, Sta 115 

Cuckoo bees, notes on, Mich. Sta 496 

Cucumber beetle— 

striped, insecticides for, Iowa Sta 720 

N.Y. State Sta. 599 

Ohio Sta 291,292 

notes on, Ark. Sta 316 

Miss. Sta 659 

t wol ve- spotted, notes on, Ohio Sta.. 169 

Cucumbers crossed with musk-melons, 

N. Y. Cornell Sta 5L0 

diseases of, Muss. State Sta 58L 

herbaceous grafting of, 1ST. Y. 

Cornell Sta 506 

varieties, Can. Sta 6 

Colo. Sta 305, 396 

La. Sta 566 

Midi. Sta 583 

Ore. Sta 69 

Pa Sta 607 

Utah Sta 515 

Vt.Sta 669 

wild, herbaceous grafting of, 

N.Y. Cornell Sta 508 

Cucurbtta maxima, cross -fertilization of, 

N. Y. Cornell Sta 599 

pflpo, cross-fertilization of, N. Y. 

Cornell Sta 509 

Cucurbits, crossing of, N. Y. Cornell Sta . . 509 

progression of flowers in, N. 

Y. Cornell Sta 510 

Ouprcssus thy aides as host of fjymnosporun - 

t/ium. Conn. State Sta 711 

Cureulio, apple, notes on, Iowa Sta 332 

oviposition of, Iowa Sta... 332 

parasite of, Jowa Sla 103 

lame on dock, Ohio Sta 292 

peach, notes on, N. Y. Cornell 

Sta 246 

plum, notes on 269 


IN.Hta 633 

OtoeerM asparagi, notes on, Conn . St Ate Sta 482 
Crop report, European, IT. 8.D. A. .518, 600, 678,749 


Crops, reports on condition of, W. Va. Sla.. 744 
Crose-fertilization— 

impotenoy of Individual pollinations, 

N. Y. Cornell Sta 510 

of blackberries, N. Y. Cornell Sta 509 

oorn, bibliography of, Kan. 8ta..343, 844, 722 

cucurbits, ft. Y. Cornell Sta 509 

dew-berries, ft. Y. Cornell Sta 500 

egg-plants, ft. Y. Cornell Sta 738 

pumpkins, ft, Y. Cornell St* 500 


ind. Sta 328 

Iowa Sta 193 

Mass. Hatch Sta . 654 

Mich. Slat 279 

Miss. Sta 650 

remedies for— 

Mich. Sta 495 

Minn. Sta 64 

N. Y. State Sta 599 

Ohio Sta 290 

rhubarb, notes on, Ohio Sta 292 

parasite of, Ohio Sta .. 293 

Curled dock, notes on, Mich. Sta. »»*•*»« Mifttet* 055 
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Curl leaf of peaeli, notes on, N. Y, Cor- 


nell Sta 24G 

Currant borers, notes on, Iowa St a 333 

Ore. Sta 71 

leaf roller, notes on, N. Y. Cor* 

neUSta 420 

worm, insecticides for, N. Y. State 

Stft 599 

Currants, analyses, Mass. State Sta 582 

notes on, N. Dak. Sta 740 

varieties, Can. Sta 5, 6 

Colo. Sta 392 

Del. Sta 322 

lnd. St, a 50,328 

Me. Sta 653 

Mich. Sta 354 

N. Y. State Sta 598 

N. O. Sta 372 

E.I. Ka 295 

8. Dak. Sta 742 

V t. Sta 6G8 

Cnscnta trifolii , notes on, N. Mcx. Sta 419 

Cut-worms, injury to corn by, 8. Dak. Sta . J71 

notes on. Ark. Sta 318 

Can. Sta 5 

Del. Sta 718 

Fla. Sta Jill 

Iowa Sta 334,719 

Nebr. Sta. 734 

Ore. Sta 71 

8. Dak. Sta 170 

U. 8. D. A 80,81 

traps for 269 

Cyanide of potassium os an Insecticide, 

Mich. Sta 63 

Cyanogen as an insecticide, Mich. Sta 63 

Cydonia as host of Cymnospora ngium. Conn. 

State Sta 712 

Cynodon dactylon, notes on. 330 

On. Sta 50 

Miss Sta <158 

N. V. Sta 600 

Ore. Sta 69 

“Cyno8uru8 crislalus , notes on, M inn. Sta 238 

N. C. Sta 600 

Cypress, deciduous, notes on, Kan. Sta..,. 143 

twig borer, notes on, U. 8, D A... 303 

Cyst opus ipomwpandurana\ notew on,N. J. 

st * 416 

Dactylis fflomcrala , notes on— 

Ala., CanebrakeSta 271 

111- Sta 032 

Iowa Sta 329 

Minn,. Sta 238 

Miss. Sta 658 

N. Y. State Sta 594 

N. C. Sta 00] 

Ore. Sta 69 

Dagger-moth, cottonwood, notes on, Nebr. 

sta 116 

maple tree- 

enemies of, Nebr. Sta 110 

notes on, Nebr. Sta....... -U6 

Dairy barn, plan of, Wis. Sta,.* 447 

butter, analyses, Conn. State Sta 631 

Dairy cows, breeding of, Ala, College Sta.. 711 
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Dairy cows, tests of breeds— 

Me. Sta. 647 

N. J. Sta 162, 241, 496 

N. Y. State Sta 243,364, 592 

husbandry, department of, Cornell 

University 621 

products— 

compilation of analyses, Mass. 

State Sta 582 

methods of analysis 90 

U.S.D.A.... 608 

salt, analyses, Mass. State Sta. 582 

school, desirability of, N Y.fetftle Sta. 587 
stable, floor and watering trough for, 

Wis. Sta 435 

Dairying at Ala. College Sta 711 

N. Y. State Sta 592 

Dautlionia calif or nica , note? on, Colo. Bta... 321 
intermedia, notes on, Colo. Sta . 321 

Dalana anpnsii, notes ou, Nebr, Sta 116 

ministrn , notes on, Minn. Htn 64 

Delaware Station bulletins ... 46,491,712,716,718 

report 321 

Dermocoris rapt dint, notes on, Ark. Sta... . 319 

Derostenus anfiupx, notes on, Nebr. Sta U6 

sphtndens, parasite on, ’Mich. Sta 73i 
Dcschampsiu csespituw, notes on.OoJo. Sla.. 321 
danlhonitiidts, notes on, Colo. 

Sta 321 

flexu oita , notes op , Colo. Sta 321 

Ties mta macnla/is, notes on. Ark. Sta 318 

Deuvnodiummolle , notes on, Fla. Sta., 491 

Da. Sta 613 

Devon steers, feeding tests of, Mich. Sta. ... 860 

Dew-berries, cross-fertilization of. N. Y. 

Cornel! Sta 509 

varieties, Mich. Htn 354 

K. 1, Sta 295 

Vt. 8Ui. 668 

Dexter Kerry cows, yield and quality of 

milk, ril.Sta 404 

Deyeuxia canadensis, notes on, Colo. Sta.. .. 321 

lapponica, notes on, Colo. Sta 321 

Prieto, notes on, Colo. Sta 321 

sylvatica , notes on, Colo. Sta 821 

Dhoura corn, analyses, Tex. Sta..... 744 

brown, notes on, Kan. Sta... 337 
field experiments with, La. 

Sta 643 

Dialfrotica \2~punctat,a> notes on, Ohio Sta.. 169 
U.S.D.A., 81 

tongieom is, notes on, V. 8. D. A« 8t 

aoror, notes on, U. 8, D. A~ 61 

vitlaia, notes on, Ark. Bta......... 218 

Miss. Sta 659 


Ohio SU 292 

Diedrocephala cecvlnea, notes on,U. S. D, A.. 80 

moUipes , notes on.U. S. D. A„ 80 

novtboraeentia, notes on.U.S. 

D«A 80 

versuta, notes on, .V. & D.A« 80 

Diffusion juices, analyses, Iowa Sta.... 85 

Digestibility of albuminoids, effbet of— 
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Paw. 

Digestibility of albuminoids, effect of— j 

heating 527 

organic acids 526 

presence of feta and 

oils 526 

•alt 526 

barley meal 459 

bean meal 459 

feeding stuffs. Ga. Hta 50 

feedingstufts, recent work 

abroad on 267 

hay 459 

protein, Me. Hta 653 

rice meal 459 

silage, cooked and un- 
cooked, Ore. Sta 373 

corn, Pa. Hta 741 j 

sorghum, Tex. Hta 743 j 

Swedish turnips 459 i 

Digestion experiments— 

elements of error in 269 

with corn fodder and silage. W is. Sta .. 429 

cows, N.Y. State Sta 591 

Wis. Sta * 429 

sheep, Me. Sta 645 

Diplachnc fascicular is, notes on, Colo. Hta.. 321 

Vipodomys ordii , notes on, U. S. I) A 258 j 

Dipsacus sylvcstris, notes on, W. Va. Sta 745 

Director, report of, Ala. Canebrake Hta 315, 519 

Ala. College Sta 314,628 

Can. Hta 3 

Colo. Sta 392 

Conn. State Hta... 476 

Conn. Storrs Sta 396 j 

Del. Sta 321 

Fla. Sta 13 

C3a. Sta 550 

Ind.Sta 034 
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Mich. Sta 495 

Dochmius ccmuus , notes on, IT, H. D. A 79 

Dock, curled, curculionid lorve* on, Ohio 

Sta . 292 

Dodder, notes on, N. Mex. Hta * 419 

Dogwood plant-louse, notes on, CT.8.1). A .. 80 

Dolichos si’nsnm, (?) notes on, Conn. Storrs 

Sta 200 

N.C.Sta 601 

Dorcunparnllehin, notes on, N.Y. Cornell Sta 419 

Douglas's fir, notes on, Kan. Hta 143 

Downy mildew of grapes— 

notes on, Ohio Sta 606 

U.RD.A 609 

potassium sulphide for, N. Y. ^tate Sta. 599 

treatment of. Term Sta 173 

U.RD.A 32 

Drasterius rleyans, notes on, U R D. A 80 

Dried blood, analyses, Conn. State Sta L01, 481 

Mass. State. Sta 581 

N.J.Stn 280 

N. Y. State Sta 659 

brewers’ grains, analyses. Pa. Hta .. 295 

Dry rot of sweet-potatoes, notes on, N. J. 

Sta 416 

Dung, action of pepsin solution on 267 

metabolic products of 267 

Duroc-Jersey pigs, feeding experiments 

wilb, Mich. Hta 107 

N.V. State Sta 282 

Dusky plant bug, notes on, Avk. Sta 319 

Dwarf mountain pine, notes on, Kan. Hta... 143 

Dynamometer teats of plows, Utnli Hta 376 

sleds, rtah Ktu 622 

wagons, IHakSta... 515 

Dysdercus suturcllus , notes on, Fla. Hta 101 

Fast Friesian cows, composition of milk of 4G4 
Eatonia oktubata, notes on, Colo. Sta 321 


Iowa 8ta 

56 

1^. Sta. 

146, 492 

Me. Sta 

644 

Md. Hta 


Mass. Hatch Hta..., 

582 

Moss. State Sta 


Mtcb. Hta- 


Miss. Sta 

410,656 

Nev.Sta 


N.Y. Cornell Sta., 

419,501 

N.Y. State Sta. 


N. Dak. Sta. 

. 740 

K. (.Hta 

423 

8. Dak. Sta 


Tex. Sta 

513,742 

Utah Sta 


Vt.8ta 

665 

Va, Sta 

... 517 

WIs. Sta 



DUonycKa e© Horfe* notes on, U. S. D, A 81 

trianpuiaris, notes on, Nebr.Sta, 734 
DUtiehU* maritime notea on, Colo. Hta... 321 
Conn, State 
Bin 486 

XWrtofflft hcptUoum, notes on, U. R D. A 79 

IcMMoia turn, notes on, 17. 8. D. A ... 79 

Ditehee, hillside, eonstructlon ©f,N.C.Sta.. 288 
Ditching, u related to flood end drought; 


Eau celeste as a fungicide, Ky Sta 406 

for apple scab, 111. Sta 633 

black rot of grapes, 111. Hta.. 633 

potato blight, 1 1 1. Sta 633 

smut in wheat, Kan. Sta 221 

preparation and use of — 

Del. Sta 49 

U.RD.A 609 

EchinocytHs lobata , herbaceous grafting of, 

N.Y. Cornell Hta 508 

Echinop* sphd&roccphalus, notes on, Mich. 

Sta 279,496 

Echiuux vulgarc , notes on , W. V a. Sta 745 

Ecpanlfariu scriltonia , notes o».< 'onn. State 

Sta 482 

ftlma albifmns, notes on, Minn. Stn 64 

Editorial notes 1, 41 , 89, 139, 183, 265, 309, 385, 

469. 541,625,699 

Egg-plants, botanical characters of, N.Y. 

Cornell Sta 739 

crossing of, N. Y. Cornell Hta... 738 
culture of, N. Y . t Cornell Sta .. 737 
herbaceous grafting of, N. Y. 

Cornell Sta 508 

varieties, N. Y. Cornell 8ta«... 738 

Eggs, analyses, N. Y . State Stn 588 

effect of nitrogenous and carbon- 
aceous diet, N. Y. Cornell Sta 506 
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Pag*. 

Eggs, nurtiber laid by different breeds of 

hens, Can. 8tu 6 

setti ng of. Can . Hta ® 

weights of. Can Hta.. 6 

Eglanterina moth, notes on, Nebr. Sta 1 1® 

Egyptian rice corn, Held experiments with, 

La. Sta 643 


Page. 

Entomologist, report of. Me. 8ta 649 

Mi<h. Sta 495 

Nebr. Hta 498 

K.Y, Cornell Sta..41P, 502 

8. Dakota 375,513 

Tenn. Sta 613 

Vt.Sta 660 


Electrograph at Mass. Hatch Sta 305.582 

Eleocharis roslellata, notes on, Conn. State 

Sta 487 

EUusine mgyptiaea , notes on, Fla. Sta 491 

Elionnrus barbiculmu , notes on, E. S. D. A.. 259 

Elm bark-louse, notes on, Vt. Sta 009 

borer, notes on , V t. Sta 609 

gall louse, notes on, Vt. Sta 609 

leaf beetle, insecticides for, N. J. Sta..,. 4 15 

notes on, Vt. Hla 609 

saw-fly, notes on, 8. Dak. Sts 663 

trees, notes on species— 

S. Dak. Sta 512,603,711 

Elymus umcri acinus notes on, Colo. Sta 321 

canadensis, notes on, Colo. Sta .... 321 

Iowa Sta 329 

condensatus, notes on, Colo. Sta .. 321 

ribirietts, notes on, Colo. Sta 321 

silanion, notes on, Colo Sta 32 L 

virginicus , notes on, Conn. State 

Sta 487 

Miss. Sta ... 658 

Emperor moth, notes on, Nebr. Sta 115 

S. Dak.Sta 663, 6G4 

Emphytus maculalus, notes on, Ky . Sta 405 

Encyrtid, a new species of, IT. S. l> A 455 

English blue-gross, field experiments with, 

Ky. Sta 21 

notes on, N. C\ Sta 600 

Ore. Sta 740 

plantain, notes on, Me. Sta 051 

rye-grass, notes on, Minn. Sta 2-38 

sparrow- 

injury caused by, Mich. Sta 1 JO 

laws relating to, M Ich, Hla 1 L0 

notes ou, Mich. Sta 1 10 

Entomological Club of American Associa- 
tion for Advancement of 
Science, proceedings of, 


Entomologists, Assooiation of Economic, 

meeting of 269,455 

in the experiment stations, 

work of ‘469 

Entomology, applied, outlook in 269 

Division of, 17. S. D. A .... 80, 179, 258, 
303, 455, 609, 073, 746 
report on work of Division 

of. U. S. D. A 80 

Eniomoscoacus amylovorns , notes on ,17. 8. 

| D, A 32 

j En tomoxporium maculatum , notes on— 

j Conn. State Sta 482 

| N. Y. Cornell Sta 246, 502 

I L7.8.D.A 32 

! EntyLoma eUisii, notes on, N. J.Sta 242 

I Ephestia interpuncteUa , notes on , V. S. 1 >. A. 455 

kuhnitltu , notes on, Can. Sta 5 

Epicampes macroura, notes on, U. S. 1). A... 259 

rigeris . notes on, L'.H. I). A ..... .. 259 

Epicauta maculata, notes on, Nebr. Hta 734 

jienmylvanica, notes on , Nebr. Sta 734 

viltata , notes on, Nebr. Sta 731 

Epiphegus virgin iana, notes on, Ky. Sta 22 

Eragrostis pcwotrfrs, notes on, Colo Sta 321 

pnrshii , notes on, Colo. Sta 321 

i Errmochloc bigrfovu, notes on, l". S,l>. A ... 259 

| kinf/ii, notes on, V.S. D. A 259 

| Erioehlaa scricm, notes on, IT.S. 1>. A 259 

I Eh parcel (see Sainfoin, Onobrychis saliva), 
j Essex pigs, feeding experiments with, Ala. 

Cane brake Sta 196 

notes on. La. Sta 642 

Ether, as a solvent for fats of feediug stuffs, 

Con n . State Sta 488 

for smut in oats Kan . , Sta 659 

wheat, Kan. Hta 221 

Ethiopian apple, notes on, N.Y, Cornell 
Sta 739 


C.8.D. A 258 

collection of the New York 

Cornell Station 502 

experimentation, the lab- 
oratory method of. 268 

notes, Fla. Sta 101 

Iowa Sta 268 

Ore. Sta 70 

observations in Canada «... 269 

section of the Association of 
Colleges and Stations— 

meeting of.. 268 

papers before, U. 8. D. A. 673 

proceedings of, U. S. D. 

A 673 

Entomologist, report pf, Ark. Sta 818 

Can. Sta 5 

Del. Sta 322 

Ga. Sta 14 

Sty.,,.,, 342 


EuchUena luxuriant, notes on, Kan. Sta.... 386 

Mans. State 

Hla 580 

Ore. Sta 70 

Eudemis botrana, notes on, Mass. Hatch Sta. 654 
Eufilchia ribearla, parasites on, Mich. Sta.. 781 

Eupleefrut comstockli, notes ou, Ark. Hla ... 319 

Eureka insecticide for red scale.C. H. D. A... 80 

trial of, N. J.Sta.. 416 

European crop reports, U. S. D. A..513, 609, 673, 749 
investigations, abstracts of re- 
ports of.., 889, 456, 610,678,751 

larch, notes on, Kan. Sta ... * * 148 

Eurotia lanata , notes on, Colo. Sta 321 

F.urycreon ran tails, notes on, Nebr. Sta 784 

EusiroUa eaduea, notes on, U, S, D. A 746 

Evaporation, form ala for calculating, Colo. 

Sta 394 

observations on, Colo. Sta... 894 

Evergreens, list of, Ore, Stn.., r 79 
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Page. 

Evergreen*, notoe on, 8. Dak. Sta...... ......... 512 

ftvolomya, sp., notes on, U. S. D A...* 258 

Ewes, soiling experiments with, Wis. Sta,. 427 
Exhibit, station, at the W oriel's Columbian 

Exposition 266 

Experiment Station notes ..l, 34, 135, 183, 261,304, 
380.466,530,621,694.767 


Record, scope of 313,699 j 

Pall army-worm, notes on, U. S. D. A 80 

canker- worm , notes on, Vt. Sta 669 

web- worm, notes on, Nebr. Sta 115 

Vt.ftta 669 

False cliinch-bug, notes on, U.S. D A . .. 81 

worm, strawberry , notes on, K.y . Sta. 405 
Kami animals, statistics ot, IT.S 1). A .... 518,673 

build Ings, notes on , Fla. Sta. 1 3 

crops, yield and value of— 

N.Y. State Sta 587 

U. S. D. A 608 

labor, distribution, and effectiveness 

of, U. 8. D. A 673 

lands, improvement of, Mass. State 

Sta 56 

plants, box culture of, Ohio Sta 125 

Farmers’ bulletins, editonul notes on 2 

institutes in Province of Quebec, 

Can. Sta 5 

Farms of experiment stations— 

European policy regarding 542 

function of 541 

Fat globules in cows’ milk, notes on 267 

in vegetable substances, apparatus for 

determining. Ore. Sta 70 

Fats and fatty acids, calorimetric in \ obli- 
gations of 459 

in feeding stuffs— 

changeability of 613 

comparison of solvents for. Conn. 

State Sta 488 

methods of investigation of 614 

Fatty acids, free, in feeding stuffs..... 684 

Feeding experiments— 

specific compounds liearing on 269 

with breeds of dairy cows, N . J. Sta ... . 162 

pigs, Mich. Sta 107 

Vt. Sta 74 


cattle, Ala. Canebrake Sta 196 

Miss. Sta 411 

Tex. Sta 175 

corn fodder, III. Sta 204 

Wis. Sta 440 

heifers, 111. Sta „ 204 

lambs. Mass State Sta 231 

milch cows* Me. StA 045 

Mass. State Sta 277,572 

Miss, Sta 362,411,658 

X. Y. State Sta 634,591 

Ohio Sta 347 

Tex. Sta 514 

VkSta 666 

Wis. St a 440 

pigs, Ala. Oauebrake Sta J 96 

Can. Sta 676 

Kan. Sta * 338 

Me. Sta Of 7 


28519— Ho. 12 8 


Page. 


Feeding experiments— 

with pigs, Moss. State Sla 877 

Mich. Sta 107 

Minn. Sta 497 

N.H.Sta 418 

N.Y. State Sta 282,735 

Vt. Sta 74 

Wis. Sta 301,426,487 

poultry, N.Y. State Sta 588 

prickly comfrey, N. Y. State Sta.. 284 

sheep 436 

silage, Ore. Sta 660 

Wis. Sta 440 

silage corn. III. Sta 204 

steers, Me. Sta 646 

Mich. Sta 360 

Miss. Sta 411 

Feeding of live stock, Mass. State Sta 57 

rations and cattle foods, X. Y. State 

Sta 571 

used with pigs, Vt. Sta .... 74 

standards, discussion of, Ga. Sta... 50 
Iowa Sta 10! 
Wis. Sta 436 

stuffs, analyses, Ga. Sta 50 

Kan. Sla 340 

Me. Sta 644 

Md. Sta 349 

Mass. State Sta..232, 579 
NY. Cornell Sta 504 

N.Y. State Sta 243 

Vt. Sla 666,667 

Wis. Sta 436 

and foods— 

compilation of analyses 

Mass. State Sta 582 

methods of analysis 185 

recommendations for 

study of. 91 

apparatus for preparing 
samples of, Conn. State Sta 483 

changeability of fata of 613 

commercial, composition 

and value of. Me Sta 615 

comparative value of, Iowa 

Sta 101 

compilation of analyses 701 

determination of— 

free fatty acids in 684 

moisture in, Md. Sta 350 

digestibility of 267 

Ga. Sta 50 

Ore. Sta 373 

market price of, Mass, Slate 

Sta 573,575 

method for — 

determination of fat in.. 523 


determining costof con- 
stituents of, Del. Sta... 323 

methods of analysis .90, 523 

Del. Sta 323 

U. S. D. 

A 608 

Va.Sta. 133 

pentaglucoses In 93 
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l^ge. 

Feeding stuffs, selection of, Mam. State SU. 579 

solvents for fats of, Conn. 

State Sta 488 

Feldspar In potexperiments with oats, Me. 

Sta . 649 

Fermented liquors, methods of analysis, 

U.S.D.A 92,608 

Fertiliser control, desirability of, in Cali- 
fornia 272 

Fertilizers (sec also Manure, Bone, Super- 
phosphates, etc.) 

analyses, Ala. College Sta 142 

Ark. Sta 315 

Conu. State Sta 12,100, 

272,481,631 

Fla. Sta 13 

Ky.Sta 227 

La. Sta 275 

Me, Sta 345.644 

Md.Sta 277,349 

Mass. Slate Sta 57,154, 

232,278,853,581,730 

Mich. Sta 237,356 

Miss. Sta 412,658 

N.J.Rta 241,281,282 

N.Y. Slate Sta.,360, 659. 735 

N.C.fita 25 

Ohio Sta 127 

It. I. Sta 374 

Vt. Sta 178,665, 744 

as insecticides 269 

calculated and market prioes 

of, Conn Stale Sta 481 

changes in quality of, Vt. Sta.. 178 

citrate method for determining 
phosphoric acid in. Conn. 

State Sta 489 


Page. 

Fertilizers, Held experiments with— 

Conn. Stato Sta 479 

Conn. fltorrs Sta 397 

Fla.SU 491 

Go. Sta 325,550,553,5)5 

111. Sta 18,19,273,559 

Ind. Sta 326,636 

Ky. Sta 143, 145, 225, 228,724 

, La. Sta ... .146, 147, 148, 149, 567, 571 . 

572,642 

Me.SU 648 

Md.Sta.../. 348,726 

Mich.SU 585 

Miati.SU 411,656,657 

N. II. Ma 412,731 

N.Y.StatoSta 595 

Ohio Sta 26,122, 121,253 

Tenn. Sta ]71 

Tex Sta 513 

for corn, Ain. ( 'ane brake Sta . ... 478 

Ky. Sin 144 


graw, N (’.Sta 602 

greenhouse crops, Mums. 


Hatch Sta 

.. 235 

potatoes, Conn. State Sta.. 

.. 273 

sugar-beets, U. S. !). A 

.. 608 

sugar-cane, I, a. Sta 

.. 154 

vegetables, Fla. Sta 

.. 491 

German methods of analysis .. 

. 522 

home-mixed, analyses. Conn. 

State SU 

r 481 

home mixing of— 


Conn. State Sta 

... 481 

Md.Sta 

229 

N. If, Sta 

... 735 

N. J. Sta 

.161,280 


incomplete, analyses, N. J, 


couuuerciul. vs. farm manure— 

1U. Sta 18,19 

Ind. Sta 327 

co-operative soil tests with— 

Ala. College Sta 9 t 710 

Lot Sta 718 

Mass. Hatch Sta 235 

N. K. Sta 412 

determiuution of— 

nitrogen in 523 

phosphoric acid in 522 

dutiesof dealers in, Conn. State 

Stft 100 

effect on corn , Conn , Stores Sta.. 398 

Ky.Sta 145 

Kentucky blue-grass, 

Til. Sta 633 

orange trees, Fla, Sta.. 491 
proportion of kernel 
to 00b, Ky.SU. .. . 143,725 

quality of tobacco 457 

shrinkage of corn, 

Ky.SU 114,725 

tomatoes, Md. Sta m 

extent ot use in Maryland... 228 
field experiments with— 

Ala. Cn no brake Sta 10,473,628 

Ala. College SU 191, 192, 548 

Ark. sta 817 


SU 280 

Increase in demand for,N. J. 

SU 281,282 

inspection, Ala. College Sta 142 

Ark. SU 315 

Conn. Spite SU 12, 100, 

272,481,631 

Ky. Sta 227 

La. SU 275 

Me. Sta 345,614 

Maes.State8U.J7, 154, 277, 
278,353,581,780 

Mich. SU 237,856 

Mian. Sta 412 

. K. J.Sta 241,281,282 

N.Y. flUte $U. JOG, 659, 785 

N. O. Sta 25 

Ohio SU „ 127 

Vt. SU 178,665,744 

laws regarding, in Alabama 142 

Connecticut, .481, 631 
Louisiana ...... 275 

Maryland ...230,277 
New York .,...36* 366 
methods of analysis, IL& D. A,. 507 

ftl)plyi«ig,Ky.SU.,, 288 
nitrogenous, use of, Cal. flu.,..,. 872 

value of, Ala. OoP 
lege MU 
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Fertilisers, on land exhausted by flax, 

Minn. Sta 496 

pen vines and roots as. Ala. 

College Sta - 141 

permanency of e fleet of, Ky. 

Sta * 144,725 

phosphatic, value of, Ala. Cot- 

lego Sta 191 

potash, value of, Ala. College 

Sta 191 

preparation of samples for 

analysis 522 

price of crude stock. Conn. 

State Sta 481 

quality of nitrogenous ma- 
terials in, Me. Sta 644 

use of. Cal, Sta 272 

Md. Sta 229 

Mass. Hatch Sta 107 

N.J.Hta 154 

Ohio Sta 121 

valuation of— 

Ala. College Sta 142- 

Ark. Sta 315 

Conn. State Sta .. .. 100, 273, 481, 621 

Ky. Sta 227 

La Sta 275 

Me. Sta 345, 644 

Md. Sta 277 

Mass. State Sta 57, 154, 353, 581, 730 

N.J Sta 164, 241, 281, 282 

N.Y. State Sta 659 

N C.Sta 25 

Ohio Sta 127 

U. 1. Sta 374 

Vt.Sta 178,666 

Fertilising constituents— 

of apples. Mo. Sta 25 

corn, S. C.Sta 170 

cow-peas, S. C. Sta 170 

oats, S.C. Sta..... 170 

removed from soil by apples, Cal. Sta.. 272 
Mo. Sta.. 23 


grapes, Cal. Sta.. 272 
oranges.Cal . Sta 272 
pears. Cal. Sta ... 272 

plums, Cal. Sta... 272 


Fescue, creeping, notes on, N. C. Sta 600 

hard, notes on, N. C. Sta 600 

plat experiments with, Hi. 

Sta 632 

meadow, for meadows and pas- 
tures, Minn. Sta 238 

notes on, Iowa Sta 329 

Ore. Sta 69 

plat experiments with** 

rtl. Sta 632 

Ky. Sta 21 

red, notes on, N. C. Sta 600 

Sheep's, for meadows and pas- 
tures, Minn. Sta 238 

notes on , N\ Y. Sta.. 594 

N. C. Sta. 600 

plat experiments with, 

im8ta 632 

. tall, nates on.N. O. Sta 600 


Page. 


Fescue, tall, notes on, Ore. Sta 

69 

plat experiments with, 

III. 

Sta 

632 

Featuca duriuacula , notes on, 111. Sta ... 

632 

N. C.Sta 

600 

elatior , notes on, Colo. Sta 

321 

Conn. Storrs Sta .. 200 

111. Sta 

632 

Iowa Sta 

329 

Minn. Sta...... 

238 

N. C.Sta 


Ore. Sta 

69 

king ii , notes on, Colo. Sta 

321 

mioroslachy*, notes on, Colo. Sta... 321 

ovina, notes on, III. Sta 


KY. State Sta 

594 

N. C.Sta 

600 

var. brevifolia , notes 

on. 

Colo. Sta 


pralemie, notes on, 111. Sta 

632 

Iowa Sta.. 


Ky Sta.... 

21 

Minn. Sta 

238 

Ore. Sta... 


rulira, notes on, N. C. Sta 


scabrelia , notes on, Colo. Sta .. 

321 

tend la i notes ou, Colo. Sta 


Fibrin in milk, Wia. Sla 

429 

Field experiments with — 


alsike clover, Mass. State Sta ........ 


barley. Can Sta 4,6,7,82,520,675 

Colo Sta 

...392,395 

Ind. SU., 

635 

La. Sta 

642 

Mass. State Sta 


N. Y. State Sta 


S. Dak. Sta 


beggar weed. La. Sta 

. ... 643 

Bokhara clover, Mass. State Sta 


Brazilian flour corn, Ala. College Sta.... 10 

Kan. Sta 


Ohio Sta 

165 

buckwheat, Can. Sta 

6,7 

Colo. Sta 


Mass. Slate Sta 


chicken corn, Ala.Cauehrake Sta. ... 

270 

clover, La. Sta 

147 

Miss. Sta 


S. Oak. Sta 

.... 511 

Ten n. Sta 

.. . 172 

corn, Ala. Oanebrake Sta 

. ...10,473 

Ala. College Sta 

192 

Ark. Sta 

316 

Can. Sta 


Colo, Sta 

. .392,395 

Conn. State Sta 476,479,483 

Del, Sta 

... 717 

Fla. Sta 



... .550 

Ill, Sta 

...14,556 

Kan. Sta 

.. 334 

Ky. Sta 

..143,724 

La. Sta M7,H9,S7!.M3 

Md Sta 

352 

Mann, State Sta 

.... 579 

Minn. Sta 

1M 
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Page. 


Field experiments with— 

corn* Miss. Sla 411,657 

N. H. Sta 412 

1ST. Y. State Sta 596 

N. O. Stu 286 

Ohio Sta 122, 123, 105 

S Dak. Sta 511 

Tex. Sta 513 

cotton, Ala. Oanebmke Sta 628 

Ala. College Sta 192,548,710 

Atk SI a 316 

Fla. Sta 13,550 

Ga Sta 55.1 

La. Sta 117, 148, 5 <2, 642 

Miss Sta 410,656 

N. C'.Sta 286 

.'Cow-peas, La. Sta 643 

Mass State Sta 580 

dhoura, La. Sta 643 

i different forms of nitrogen, Conn. 

Storrs Sta 398 

Egyptian rice corn, La Sta 613 

English blue-grass, Ky. Htu 21 

farm manure, Ohio Sta 26 

.fertilizers, Ala Oiincbrake Sta 10,473,628 

Ala College Sta .191, 192,548 

Ark. Sta 317 

Con n . Storrs Hta 397 

Fla. Sta 491 

Ga. Sta 325, 550, 553, 555 

111. Sta 273,559 

lad. Sta 326, 636 

Ky. Sta 143,145,225,724 

La. Sta.. 146, 147, U9, 567, 571, 572, 642 

Me. Sta 648 

Md. Sta 348,726 

Mich. Sta 585 

Miss. Sta 411,656, 657 

N.II Sta 412,734 

S Y. State Sta 595 


Field experiments with— 

Kaffir corn , f .a. Sta 643 

Kentucky bl ue-graas, Mass. State Sta., 580 

lupine. La, Sta 643 

lupine, Mass. State Sta 580 

meadow fescue, Ky. Sta 21 

Mas*. State Hta 580 

millets, Ala. Canebrake Sta 270 

La. Sta 643 

millo maize, Ala. Oanebrake Sta 270 

La. Sta 643 

oats, Ark. Sta, 316 

Can Sin 4,6,7,520,675 

Colo. Hta 39*2,395 

111. Sta 400 

1 ml. Sta 630 

Kan, Sta 222 

Ky. Sta 21 

La. Sta 147,612 

Md. Sta 351 

Mush. State. Sta 580 

Ohio Sta 121,107 

S Dak. Sta 132,663 

Tenn, Sta 171 

peach trees, Del. Sta 717 

pea-nuts, La. Hta 643 

peas, Can. Sta 675 

phosphates, Conn State Sta 483 

Polish wheat, Colo. Sta 392 

potatoes, Ark.. Sta 310 

Can, Sta *. 6 

Conn. State Sta 485 

Fla. Sta 491 

Ga.Hta 324 

Ind. Sta 637 

Iowa Hta 718 

La. Sta 446,560 

Md. Sta 348 

Mass. State -Sta 580 

Mich. Sta 58,584 


Ohio Sta 26, 122, 121,253 

Tenn. Sta » 171 

Tex. Sta 513 

flax, Cal. Sta 476 

Can. St» 7 

Minn Sta 496 

Ore. Sta 606 

forage plants, Can. Sta 7 

Kan. Hta 336 

La. Sta.... 144>, 643 

Me. Hta 650 

Mass*. State Sta 580 

Miss. Sta 411,658 

Ore. Sta 69 

Vfc. Sta 667 

grasses, Ark. Sta 816 

La. Sta 147 

Miss. Sta 411 

Ore. Sta 69, 70 

S. Dak, Sta 511 

hemp. Ky. Sta 145 

herd's grass, Ky. Sta..., 21 

Japanese buckwheat, Vt. Hta 667 

plants, Moss. Hatch Sta 24 

Johnsou grass, Tex. Sta 513 

JKaffir corn, Ala. Caaebroke Sta 270 


N. II. Sta 412,734 

N.Y. Cornell Sta 507 

N.Y. Stale Sta 595 

Ohio Sta 26,27 

Ore. Hta 740 

K I, Sta 423 

S. Dak. Sta 512 

Tenn. Sta 71 

Utah Hta 664,665 

Va.Sta 133,669 

Wis, Sta 30,448 

prickly comfrey, Vt. Hta 667 

ramie, Cal. Sta 475 

rice, Fla. Sta 550 

rutabagas, Mass. State Sta 580 

rye, Colo, Sta 395 

S. Dak. Sta 063 

Vt. Hta 667 

sainfoin, Mass. State Sta 580 

serradella, Ore. Sta 70 

soja bean, La. Sta 643 

Mass. Hatch. Sta 24 

Moss. State Sta 580 

sorghum, Ala. Oanebmke Sta 370 

Ark, Sta...... 3t7 


Fla. Sta 550 
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Field experiments with— 

sorghum, Iowa Sta 

Page. 

. .. 719 

.... 721 

Da. Sta 

149,613 

Mass. State Sta 

880 

Miss. Sta 

.. .. 411 

N. Y. State Sta 

. .. 596 

Tex. Sta 

742 

spurry, Ore. Sta 

.... 70 

strawberries, Del. Sta 

.. . 717 

Wis. Mta 

. 449 

sugar-beets, Iowa Mta 

718 

Kan. Sta 

. .. 721 

Mass. State Sta ... 

.... 580 

Nebr. Sta 

..III, 731 

S. Dak. Sta 

...130,375 

sugar-cane, Lh. Mta 149, 150, 569, 643 

Miss. Sta 

411 

superphosphates, Conn. State Sta... 

4*3 

sweet-corn. 111. Sta 

. .19,561 

lnd. Mta 

637 

N. H. Mta 

412 

sweet-potutoes, Ark. Sta 

... 317 

Del. Mta 

. ... 717 

Ga. Mta 

.. .. 555 

La. Sta 

...149,613 

teosinte, Ala. Canebrake Sta 

. 270 

La. Mta 

.. . 643 

Ore. Sta 

70 

Tex. Mta 

.... 742 

timothy, Ky. Sta 

21 

tobacco, Colo. Sta 

. 11,12 

Fla. Sta 

550 

Ky. Sta 

.... 225 

tomatoes, Del. Sta. 

717 

Ga. Sta 

... 556 

Md. Sta 

.... 348 

Mass. State Sta 

580 

Va. Sta 

77, 670 

vegetables, Can. Shi 

.. .. 7 

La. Sta 

147 

wheat, Ark. Mta 

.... 31ft 

Can. Sta 4, 6, 

7,520,675 : 

Colo.SU 

...392,395 

111. Sta 

.... 273 

Ind. Mta 

326 

Kan. MU 

. 219,336 

Ky. MU 

.... 227 

la. Sta 

147 

Md. Sta 

...351,726 

Minn. Sta 

655 

N. C. SU 

287 

Ohio SU 


Ore. Sta 


8. Dak. Mta 

663 

W. Va. SU 

300 

Field mouse, louse of, tJ.S. 1). A 

609 

peas, varieties, Minn. SU 

156 

Figs, culture of, N. C. SU 


varieties, Ga. Sta 

556 

La. SU 

642 

0. SU 

...372, 659 

R. I. Sta 

.... 295 

T*t>n. SU 

.... 426 

winter protection of, N. C. Sta 

..... 600 

Filberts, varieties, La. Sta. 

.... 642 

ILL SU 

.... 295 


Ttgii 

Fine bont-grnss, notes on owned seed of. 


Conn. State Mia 488 

Fine feed, analyses, Mass. State Mta 579 

top grass for meadows and pastures, 

Minn. Mta 238 

Florin, analyses, Conn. State Sta 487 

notes on, Conn. State Sta 487 

N.C.Sta 600 

Fir trees, notes on, Kan. Sta 143 

Fjsh chum, analyses, Mass. State Sta 353,730’ 

dry ground, analyses. Mass State 

Sta 232,581 

IS. J. Sta 280 

guanos, analyses, Conn. State Sla 101 

oil soaps us insecticides, N.J. Sta 164,416 

preparation and use of, N J. 

Sta 164 

waste, analyses, Can. Sta 5 

Flax, a disease of, Minn, Mta 496 

culture, a treatise on, Minn Sta 496 

in Europe, Minn. Mta 496 

experiments with— 

fertilizers ou, Minn. Sta 496 

fungicides for, Minn. Sta 495 

Held experiments with, < 'al. Sta 476 

Can. Mta 7 

Minn Sta 496- 

Ore Mta 606. 

tor seed and fiber, Cal. Mta 476* 

quality of fiber from California- 

grow n , Cal. Sta 476’ 

varieties. Cal. Sta 176' 

yield ot fiber from. Cal. Sta 17t* 

Flea beetles, insecticides for, Mich, sta ... 495 

N.J.Sta 415 

notes on, Del. Sta 7X8 

Fla. Sta 101 

Nebr. Sta 734 

Ore. Mta 71 

strawberry leaf, notes on, II. 

8. D.A 746 

turnip, notes on, Can. Mta 5 

Flesh meal, analyses, N. Y. Cornell Mta 504 

Floats r#. phosphates for cotton, Ala. Col- 
lege Sta 548 

Floriculture, statistics of 768 

Florida Station bulletins 13, 101,491,550 

notes 34,380 

outline of work at 491 

Flour, analysis. Mass. State Mta 582 

copper in, Del. Mta 324 

Flour corn, Brazilian, field experiments 

with, Ala. College Sta 1(1 

Kan. Mta 331 

Ohio Sta 165 

Flower pots, paper, notes on use of, N, Y. 

Cornell Sta 509 

Flue dust, analysis, Can. Sta 5 

Fluoride of sodium as a preservative for 

milk, Iowa Mta 331 

Flying squirrel, louse of, U. 8, D. A 609 

Food , copper i n articles of, Del . Sta 324 

Foods, analyses, N. Y. State Sta 589 

and feeding stuffs— 

analyses, Mass. State Sta.. ...... 582 

editorial notes on methods of 
analysis MUM **..*••»« IHMUM UtlMMt 385 
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Foods and feeding stuffs— 
estimation of— 

starch in, N. Y. State Sta 589 

sugar in, N. Y. State Sta 589 

methods of analysis, U. S. 1 >. A 008 

recommendations for study of. 01 

Foot rot in sheep, notes on. Mich. Sta 731 

scab, notes on, U.S. 1). A 70 

Forage garden , Con n . St orra Sta 200 

Del. Sta 322 

Md Sta SM 

N.C.Sta 002 

plants, analyses, Mass. State Sta ... 57 

N.C.Sta 001 

and grass plats.uoted on, N . 

Y State Sta 504 

conditions favorable to 

growth of, N. C. Sta 601 

effect of fertilisers on, Mass. 

Slate Sta 580 

field experiments with— 

Can. Sta 7 

Kan. Sta 330 

La. Sta 140,643 

Me. Sta 650 

Miss. Sta 411,658 

Ore. Sta GO 

Vt.Sta 6G7 

importance of— 

cultivation of, N. C. 

Sta 600 

introduction of new va- 
rieties, Me. Sta 650 

ofsalt marshes, Conn, State 

Sta 486 

production of, Mass. State 

Sta 56 

selection of Mass. State 

Sta 56 

value of, Iowa Sta. 101 

Forestry experiments, S. Dak. Sta 512, G62 

Forest tent caterpillar, notes on— 

Me. Sta 651 

Mass. Hatch Sta 054 

Nobr. Sta 115 

trees and shrubs, Can. Sta 6 

notes on, S. Dak. Sta 062, 741 

Foul brood of bees, notes on, It. L Sta 662 

remedies for, Mich. 

Sta 330 

Fowl meadow-grass, notes on, N. C. Sta 601 

Fowls, nitrogenous va % carbonaceous diet 

for, N. Y., Cornell Sta 506 

Fox squirrel, louse of, U S. D. A 600 

Foxtail grass, meadow, notes on— 

N.Y. State Sta 594 

N.C.Sta 601 

Ore. Sta. 69 

plat experiments with, 111. 

Sta 633 

Fraxinus amcricana, notes on, 8. Dak. Sta... 663 


viridin, notes on, 8. Dak. Sta. 512, 663,741 
Freight rates of transportation companies, 

TJ. S. V. A 314, 609, 628, C78, 749 

Fringed tape-worm, notes on, IF S, D.A... M 79 
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Fringe-slug, white, notes on, U. S. D. A 81 

Froeliohia Jioridana, notes on, Fla. Sta 491 

Frosts, May, notes on, U. 8. D. A 749 

protection from, Minn. Sta 239 

Fruit bark beetle, notes on. 111. Sta 632 

directions for harvesting, packing, 

and marketing, Teun.Sta- 426 

growing in Western New York, re- 
port on, N. Y„ Cornell Sta 246 

tnonilia, notes on, Conn. State Sta... 482 
preserving powder, analyses, Vt.Sta. 666 

trees, propagation from root cut- 
tings, Iowa Sta 218 

protection from small '’ani- 
mals, Mass. Hatch Sta 24 

varieties, W. Va. Sta 300 

Fruits, compilation of analyses, Muss. 

Slate Sta 582 

dried, sulphuring of, Cal. Sta 98 

for Michigan, list of, Mich. Sta 63 

fresh, preservatives tor. Cal. Sta 98 

lists of. Mo. Sta 25 

K.l.Sta 295 

promising wild varieties of North 

Dakota 267 

small, methods of reporting yield.. 267 

Fuller’s rose beetle, Can. Sta 5 

Fungi, a general account of. Mass. State 

Sta 580 

causing diseases of the sweet- 

potato, N. ,1 . Sta 410 

limits of temperature for germina- 
ting spores, N. V Cornell Sta 502 

notes on, Kan. Sta 220 

U.S.D.A 33,303 

parasitic, list of. Me. Sta 650 

notes 011, N. J . Sta 241 

of Texas 175 

on genus Allium, Conn. 

State Sta 481 

saccharine substances in 457 

smut, notes on, U.S. D. A 749 

Fungicide for hollyhock rust, formula for, * 

N.Y. Cornell Sta 504 

strawberry leaf-blignt, Ky. 

Sta 405 

Fungicides and insecticides combined— 

Iowa Sta 217 

Mass. Hatch Sta 408 

Mo. Sta 586 

for apples, Ore. Sta 660 

pots toes, Mass. Hatch Sta 24 

Fungicides, copper salts as, V. 8 . D. A. 33 

cost of, Del. Sta 715 

experiments with, 111. Sta. ...... 638 

N.Y. State 
Sta 599 

for anlhracnoee of grapes, Del. 

Sta 714 

apple scab, 111. Sta 633 

Me. Sta 650 

U.S.1U 32 

black rot of grapes, DeLHta.322, 713 
111. Sta., 633 
Ind.Sta 898 
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Fungicides for flax, Minn. 8 to... 496 

grapes. Mass. Hatch Sta 408 

orchard fruits, Mass. Hatch 

Sta 408 

pear scab, Del. Sta .49, 32-f 

potato blight, 111. Sta. 633 

Ohio Sta 293 

scab, Mich. Sta - 61 

stinking smut of wheat, 

Kan. Sta 220 

preparation and use of— 

notes on, Conn. State Sta.... 12 

Pel. Sta 491.715 

Ma«s. State Sta .... 654 

Ohio hta 169 

U.8.D.A 609 ; 

paper on 267 

Fungous diseases— 

field notes on, U. 8. T) A 455 

of grapes, notes on, TT. 8 I). A 609 

treatment of, Del. Hta 713 

tr.S I). A 609 

onions, notes on. Conn State Sta 481 

plants, notes on 267 

Conn. State Sta 481 

Mas*. St Ate Sta 581 

Mich Sta 110 

Ohio Sta 169 

treatment of, Mass state Sta. 654 

Tent), Sta 173 

U.S I). A 32 

spinach , notes on . N . .1 Sta 2 1L 

sweet-potatoes, N.J Sta 416 

Fungus of apple scab, notes on, X. Y. Cor- 
nell Sta 502 

blackberry rust, U. S I). A 455 

downy mildew of grapes, N. C. 

Sta 606 

hollyhock rust, N. Y, Cornell 

Sta 504 

potato scab, Conn. State Sta. ... 490 

JPtmariuni tolani, notes on, U.S. D. A 32 

Fusel oil as a preservative for milk, Iowa 


Sta 331 

tusicUulium dcndriticum— 

notes on, Me. Hta 651 

Mich. Sta 63 

Mo. Sta 5S6 


N. Y. Cornell Sta 2 16, 502 

Wis. Sta ...131, 448 

treatment of, U. S. D. A 32 

Fusidadiun % pyrinum — 

notes on, Conn. State Sta 482 

N. Y. Cornell Sta .. 246 

GnUmea xanthamdmna, notes on, Vt Sta... 669 

Galled lands, reclaiming, Tenn Sta 375 

Gall fungus of oranberry, treatment of, 

tJ.S. D. A S3 

louse, cockscomb, notes on, Vt. Sta .. 669 

elm, notes on,' Vt, Sta. 669 

Galloway steers, feeding tests of, Mich. Sta. 3$0 

Gama grass, notes on, N* C. Sta 601 

Garden crops, compilation of analyses, 

Mass. State Sta 582 

of wild and economic plants, Cab 
Sta *«***• »!!»**•*••»•*••• 694 
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Garden web-worm, notes on, Nebr. Sta 734 

Gas lime, analysis, Can. Sta 5 

as an insecticide, Iowa Sta 720 

tar and water as an insecticide, N. J. 

Hta 416 

Gadropaeha americaim, notes on, Minn. 

Sta 64 

Geocoris bullatu, notes on , Nebr. Sta 734 

Geological survey of Japan, agronomical 

section of 311 

Geologist, report of, Nebr. Sta 498 

Geomyi, up., notes on, 17. S. D. A 258 

Georgia Station bulletins 13,50,321,550,553 

notes 85,380 

publications of 550 

report 550 

German millet, field experiments with, 

La. Sta 643 

notes on, Ala. Canebrake 

Sta 271 

Germinating pan, description of, N. C. Sta.. 601 
Germination of grams, effect of— 

hot water on. Ind. Sta 637 

sulphate of copper on, Ind. Sta G38 

Germination tests. Ark. Sta 317 

Del. Sta 322 

111. Sta 632 

Ind. Sta 325 

Me. Sta 650 

Mich, sta 62, 492 

N. C. Sta 601 

Pa. Sta 28, 128 

V t. Sta 668 

Germination testa of barley. Can. Sta 521 

corn, ill. Sta 19 

frosted grain, S. Dak 

Sta 375 

wheat, Tex. Sta 514 

transformation of alkaloids 

during 456 

Gerruinator of soet^, analyses, Ind. Sta 52 

Vt. Sta... . 666 

Germ meal, analyses, 111. Sta 565 

Gingko, notes on, Kan. Sta J43 

Girdling grape-v ines. Mass. Hatch Sta 23 

Glanders, notes on, Ark. Sta 318 

Glaser method for determining iron and 

alumina in phosphates 522 

QUrosporinin — 

ampeUnum , notes on, [J. S. D. A 32 

neoufor, notes on, Con n. State Sta. 482 

N. Y. Cornell Sta 246 

ven ftum, notes on, N. Y. Cornell Sta 246 

versicolui , notes on, U. S. D. A 32 

Glue factory refuse, analyses, Mass. State 

Sta 154 

Gluten, analyses, N. Y. State Sta 154 

meal analyses— 

Mass. State Sta 232, 579, 581 

N.Y. State Sta 589 

, Vt. Sta 666 

in diet for milch cows, N.Y. 

State Sta 592 

pigs. Me. Sta 647 

C Uyceri a aquallm, notes on, Colo. Sta 321 

dUlan$ % notes on, Colo. Sta 321 
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Glycerin nervnta, notea on, Oolo. Sta 321 

paucytora, notes on , Colo. Sta 321 

Glycine hispida, notes on, Conn. Stores Sta.: 200 

Sans. Sta - 336 

Mass. Hatch Sta. 24 

N.C.Sta 001 

Goat louse, notes on, IT. S. D. A 79 

Gold of pleasure, notes on. Me. Sta 651 

Gooseberries, varieties, Can . Sta 6 

Colo. Sta 392 

Del. Sta 322 

Ind.Sta 50,328 

Me. Sta 653 

Mich. Sta 354 

N.Y. State Sta 598 

N.C.Sta 372 

N. Dak. Sta 74o 

B. I. Sta 295 

8, Dak. Sta 742 

Vi. Sta 668 

Gooseberry fruit worm , notes on , Ore. Sta.. 70 
mildew, treatment of, N. Y. 

State Sta 099 

Goosegrass, analyses. Conn. State Sta 486 

notes on. Conn. Slate Sta 486 

Gopher, pocket, notes on, IT. S. D. A ......... 258 

Gophers, note* on. Ore. Sta 70 

repression of, Ore. Sta 71 

l iortyna Hilda, notes on, Mass, Hatch Sta.. 654 

U.S.D. A 81 

Goftsyparia ulmi, notes on, Vt.Sta.... .... 669 

Grafting, herbaceous, experiments in, N. 

Y. Cornell Sta 508 

Grain beetle, notes on, Mich. Sta 495 

Ore. Sta 71 

in diet for lambs, W i». Sta 436 

mixed, growing, Me. Sta 049 

plant-louse, notes on, Ark. Sta 318 

Can. Sta 5 

Ky. Sta 365 

U. S. D. A 81 

ratfons,relative feed lug value of, N. 

Y. State Sta 592 

smuts, notes on, N. Dak. Sta 740 

winter, report on condition of, U. 8. 

1). A 673 

Granary weev ils, notes on. Can . Sta 5 

Grand Cayman phosphates, for— 

corn, Conn. State Sta 4$4 

potatoes, Conn. State Sta 485 

Grape-berry moth, notes on, Mass. Hatch 

Sta . 654 

foliage, effeot of arsenites on— 

Ark. Sta jgg 

Iowa Sta 216 

glowing in the United States, statis- 
tics of 537 

leaf folder, notes on, Ark. Sta 318 

hopper, notes on. Ark. Sta 318 

mildew, fungicides for, Mass. Hatch 

Sta.. 409 

U.S.D.A.... 803 

notes on, Ark. Sta 818 

phymatodes, notes on, Mich. Sta 780 

rot, Bordeaux mixture for— 

Mass, Hatch Sta 409 
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Grape-rot, Mo, Sta 25 

vine caterpillar, pyramidal, notes 

on Mass. Hatch Sta 654 

vines, girdling of, Mass. Hatch Sta.. 28 

Grapes, analyses, Mass. Hatch Sta ... 28 

Mass. State Sta 582 

antliraonoae of, Conn. State Sta... 483 

U.S.D. A 32,609 

bagging of, A la. College Sta 8 

Minn. Sta 64 

black rot of, Conn. Slate Sta 482 

Del. Sta 322 

111. Sta 633 

Md. Sta 328 

Mo. Sta 586 

Tenn. Sta 173 

U.S. D. A 82,455,009 

brown rot of, Tenn. Sta 173 

IT. S. D. A 32 

combined insecticides and fungi- 
cides for, Mass. Hatch Sta 408 

copper in, Del. .Sta 824 

cultivation of, Ala. College Sta 8 

downy m ildew of, N. Y . State Sta.. 599 

Ohio Sta 606 

Tenn. Sta 173 

U.S.D. A 82,609 

experiments with fungicides on— 

Del. Sta 712,713 

111. Sta 633 

fertilizing ingredients removed 

from soil by, Cal, Sta 272 

for wine, varieties, Ual. Sta 536 

fungous diseases of, U.S. I>. A. .32, 455,609 
importation of Italian, Cal. Sta. .. 629 

in the experimental vineyard, 

Kau. Sta 566 

1 tali an varieties, Cal. Stn 629 

leaf blight of, treatment of, U.S. 

U.A 32 

port and sherry, Cal. Sta 629 

powdery mildew of, U. S. D. A 32, 609 

removal of copper stains from, 

Del. Sta 713 

ripe rot of, U. S. D. A 749 

varieties, Ala. College Sta 8 

Cal. Sta 629 

Can. Sta 5,6 

Colo. Sta 392,395 

Oa. Sta . 556 

Kan. Sta 566 

Da. Sta 642 

Me. Sta 653 

Mich, Sta 355 

Miss. Sta 411,658 

Mo. Sta 2f 

N.Y. State Sta 599 

N. O.Sta ,872,659 

B.I.Bta 296 

* Vt.Sta 668 


wild , elassiftaatton of, U. S. D. A.. 258 

Graphtphorum wolfa, notes on, Oolo. Sta. ... 321 

Graphopt nebulosm, notes on, Ky. Sta 405 

Graptodera [ HdUica) ehalybea, notes on, 

Fla, Sta . loi 

Grass and clover seeds, mixing, N, C. Sta. m 603 
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G rass, awnles* brome, notes on, N. C. Sta.. 61 0 
Ore. Sta .. 69 

Bermuda, analyses, Ga. Sta SO 

notes on, Miss. Sta 658 

N.C.Sta 600 

Ore. Sta 69 

b) ue-joini, analyses, Me. Sta 644 

canary, notes on, N. C. Sta 601 

carpet, notes on, Miss. Sta 658 

N.C.Sta 601 

oprd, analyses, Iowa Sta 329 

crab, analyses, Ga. Sta 50 

notes on, N. C. Sta 601 

creeping bent, notes on, NT. C. Sta ... 601 

fertilizer experiments with, N.Y. 

State Sta 597 

fine top, for meadows and pastures, 

Minn. Sta 238 

fowl meadow, notes on, N. C. Sta 601 

gam a, notes on, N. C. Sta 601 

herd’s, notes on, Towa Sta 329 

N. C. Sta 601 

Italian rye, notes on, N. C. Sta 001 

plat experiments with, 

111. Sta 632 

Johnson, analyses Ga. Sta 50 

field experiments with. 

Tex. Sta 513 

notes on, Miss. Sta 658 

N. C. Sta 601 

Ore. Sta 70 

lands, care of, N. C\ Sta 602 

Louisiana, notes on, N.O Sta 601 

meadow fox-tail, notes on, X, O. Sta. 601 

Ore. Sta .. 69 

oat, for meadows and pas- 
tures, Min n. Sta 23s 

notes on, N. Y. State 

Sta 594 

soft, notes on, Ore Sta 69 

mesquite, notes on. Ore. Sta 60 

mixtures, experiments with, N.Y. 

State Sta 594 

formula* for, N. <* Sta ... 602 

for permanent pastures, 

Can .Sta 4 

orchard, analyses, Iowa Sta 329 

Vt. Sta 067 

for meadowsand postures, 

Minn. Sta 238 

notes on, Miss. Sta 658 

N.Y. Stale Sta... 594 

N.C.Sta 601 

Ore. St* 69,740 

pt at experiments with, III. 

Sta 633 

perennial rye, notes on, N. C. Sta 601 

Ore. Sta 740 

plat experiments 

with, HI. Sta 632 

redtop, notes on, N, O. Sta 601 

reed canary, analyses, Vt, Sta 667 

rescue, notes on. Miss. Sta 658 

N.C.Sta 601 

root plant-louse, notes on, IT.S, D.A, 80 
rough-stalked meadow, notes on, 
N.C.Sta i. ». h .**•*»»•*»*••••» ... »..*« 601 
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Grass, *rye, notes on, Colo. Sta 321 

111. Sta 632 

Minn.. Sta 238 

N. Y. State Sta 504 

N. C\ Sta 601 

Ore. Sta 69 

Schrader’s brome, notes on, N. O. 

Sta 601 

seed, quality of commercial— 

N. C. Sta 601 

111. Sta 632 

short awned brome, analyses, Iowa 

Sta 326 

sweet vernal, notes on, N. C. Sta. ... 601 

plat experiments 

with, 111. Sta 633 

tali oat, analyses, Iowa Sta 329 

notes on, N. C. Sta 601 

Ore. Sta 69,744 

plat experiments with, 111. 

Sta 632 

Terrell, notes on, Miss. Sta 658 

timothy, notes on, Iowa Sta 329 

water, notes on, Miss. Sta C58 

wild oat, analyses. Me. Sta., 644 

wood meadow*, plat experiments 

with, 111. Sta .1 632 

yellow oat, notes on, N. Y. State 

Sta 594 

Grasses, analyses, Colo. Sta 319 

Conn. State Sta 4^7 

Fla. Sta 49! 

Iowa Sta 329 

and clover-i, experiments with, 

ill Sta 632 

Ore.Sla 69,70 

tests of mixtures, 

111. Sta 633 

legumes, observations on, 

Oonn.Storrs Sta 200 

best agricultural, N. <\ Sta 600 

collections of, S. Dak. Sta 512 

diseases of, N. O.Sta 602 

field experiments with— 

Ark. Sta 316 

III. Sta 633 

Iowa Sta 329 

La. Sta 147,572,642 

Miss. Sta 411 

Ore. Sta 70 

S. Dak. Sta 375.511 

W.Va.Sta 300 

for arid regions 267 

U.S.D.A 259 

jack- pine plains, Mich. Sta 357 

meadows and pastures— 

Col. Sta 320 

Iowa Sta 329 

Minn. Sta 238 

importance of cultivation of, N. < 

Sta COO 

introduction of new 
varieties, Me. Sta. 050 

insect enemies of, N. C. Sta 602 

manures for, N. C. Sta 602 

marsh vs. meadow, Conn. State Sta. 487 
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Grasses, marsh, time of cutting, Conn. 


State Sta 487 

meadow, analyses, N. Y. State 

Sta 589 

mixtures us. pure sowings, N. 0. 

Sta .. 001 

notes on, Me. Sta 050 

Ore. Sta 740 

of Colorado 319 

Florida 491 

the plains, Colo. Sta 320 

Southwest, U. S. P. A 259 

yield of. Conn. State Sta 487 

Grasshoppers, notes on, N . J. Sta 418 

b.&D.A 455 

Greasy hog grass, notes on, Conn State 

Sta 486 

Green aphis, notes on, Ore. Sta 70 

ash, notes on, S. Dak. Sta 512,741 

lined maple worm, notes on, U.S.D. 

A 81 

sand, analyses, Ala. College Sta 142 

marls, analyses, Tex. Sta 741 

striped maple-worm, notes onJVobr. 

Sta 116 

Greenhouse construction, notes on, Mich 

Sta 236 

crops, speciul fertilizers for, 

Mass Hatch Sta 235 

heating, Mass. Hatch Sta...... 104 

Mich. Sta 236 

OreviUett, notes on, Pa. SI a... 007 

OrtvHlcarotiusta % notes on, Penn. Sta 607 

Ground squirrels, louse of, IT. S. I). A 609 

notes on, U.S I). A 258 

Groves, species of trees for, S. I)ak. Sta .... 711 

Grub in head of sheep, notes on, 11.8. D. A. 79 

Grubs, white, notes on, Ky. Sta 405 

Guanos, analyses, Conn. State Sta 4*1 

Mass. State Sta 581, 382 

Guernsey cattle— 

composition of milk of, 111. Sta 404 

N. .1. Sta 163 

WK Sta 4J1 

experiments with, N. J. Sta 162,409 

yield of milk, 111. Sta 404 

Gum camphor as an insecticide, Ore. Sta... 71 
U ymnvspor any in tu- 
bist ptaturn , notes on, Conn. State Sta.. 711 

clavaritrfarme, notes on, Conn. State 

Sta 711 

ctmicttm, notes on, Conn State Sta... 711 

eltisii, notes on. Conn. State Sta 71 y 

ghbosum, notes on, Conn. State Sta 7J1 

macropus, notes on. Conn. State Sta 711 

nidus-avijt, notes on, Conn. State Sta... 712 

Gypsum, analyses, Mass. State Sta 58J 

Gypsy moth, notes on, Mass. Hatch Sta ... 24 

Jlaekberry, notes on, S. Dak, Sta 741 

Hadenu devaatatrir., notes on, Iowa Sta 719 

liffnicolor, notes on, 1 o wa Sta 719 

spulcorfo, notes on, Iowa Sta 710 

stipata, notes on, Iowa Sta 719 

Bamatepinoide* • gwmnosvs, notes on, tJ. 8. 
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Htrmalopinva— 

acanlhapua , notes on, IT. 8. D. A 609 

antennatus, notes on, IT, S. D, A... 609 

hcsjteromydis, notes on, 0. 8. D, A 609 

aemrop/rri, notes on, U. B. L>. A 609 

auhindia % notes on, IJ.S.D, A 609 

ilagi, eo-elllcients of digestibility 766 

field experiments with 765 

Hairy caterpillar, insecticides for, N. J. 

Sta 415 

Halle Station, report of 759 

Jloltlcn iynila , notes on, Fla. Sta 101 

l ml. Sta 328 

TT.S. D.A 746 

Half nils ut inutu*, notes on, Kan. Sta 342 

Haplismenua morulus , notes on, Nebr. Sta.. 116 
Vrrytrus, notes on, Neiir. Sta 116 

Hard fescue, notes on, N. C. Sta 600 

Harlequin cabbage bug, notes on, Del. Sta.. 718 
JJarpnlus cnliyinosus, notes on, Nebr. ^ta... 116 

pftmayivanicus. notes on, Nebr, 

Sta 116 

Hawk-moths, enemies of, Nebr. Sla 116 

Hawthorn as host of Gymnaaporangivm t 

Conn, stale Sta 712 

Hay, analyses, Ga.Hta 50 

Kan. Sta 340 

Mass. State Sta 582 

N. Y. Cornell Sta 504 

N. Y. Slate Sta 589 

V t. Sta 666,067 

and corn silage for milk production, 

Me Sta 615 

caps, use of, Iowa Sta 329 

Mass. Hatch Sta 408 

clover, analyses, N. Y. Cornell Sta 504 

digestibility of. 450 

in diet for milch cows. Me. Sta 646 

VI. Stft 666 

steers, M e. Sla ...... 646 

loss due to exposure, Win, Sta 435 

low meadow, analyses, Mass. State 

Sta 570 

making ami storing, Iowa Sta 328 

timothy, analyses, Ga. Sta 50 

Me. Sta 644 

N. Y. Cornell Sta.. 504 
early vs. late-cut, Me. Sta.,... 645 

es. rice meal and Swedish turnips for 

sheep 464 

yield and value of, U. S. D. A 608 

Head scab of sheep, notes on, IT. S. D. A 79 

Hedysarum caronarium, notes on. Mass. 

State Sta .. 580 

Heifers, feeding experiments with, III. Sta . 204 

Helianthua luberotua, germination of 456 

JJtUolhu armigera , notes on. Ark. Sta 818 

Fla. Sta 101 

Hellebore, analyses, Mass. State Sta 581 

as an Insecticide, Ark. Sta......... 819 

Del. Sta 718 

Mich. Sta — 68 

Miss. Sta 659 

N.J.Sta 416 

for cabbage- worm, Iowa Sta... 719 
cucumber beetle, Ohio Sta,. 898 
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Jlelminthosporium inconspicuum, notea on, 


Conn. State Sta 482 

Hemp, broom rape of, Ky. Sta 22 

effect of fertilizers on liber, Ky.Sta. 145 

Held experiments with, Ky. Sta 149 

waste, analyses, Mass. State Sta 58J 

lien manure, analyses, Mass. State Sta 232 

N.Y. Stale Sta 588 

liens, feeding experiments with, N. Y. 

State Sta 588 

nitrogenous vs. carbonaceous diet 

for, X. Y. Corn ell Sta 506 

notes on breeds. Can. Sta 6 

La. Sta . 642 

Herbarium, National, contributions from. 

U.H.I). A 37 303 

I lord's grass, analyses, Iowa Sta 329 

Hold experiments with, Ky. 

Sta 21 

notes on, Ala. Canebrake Sta. 271 

Colo, Sta 321 

<ia. Sta 50 

Iowa Sta 329 

Minn. Sta 60S 

N.C.Sta 001 

Ore, Sta 69 

Hereford calve?, strength of rennet from, 

Mass. Hatch Sta. 407 

steers, feeding tests of, Mich. Mu. 369 

Hcspcromys, ap. , notes on, V. S. 1 ). A 25^ 

Hessian fly, notes on 268 

Ark. Sta 818 

Can. Sta 5 

IU. Sta 495 

Tenn. Sta 296 

U8.1XA 81 

JTelerocampa sub albicans, parasite on , M Lch. 

Sta 73! 

Helcrodera 1 adicicola, notes on— 

Ala. College Sta- 547 

Fla. Sta 10L 

Helttropogon cantor tus, notes on, IT . S. D. A.. 259 

lieydenia union, notes on, Mich. Sta 731 

Hickory trees, notes on, S Dak. Sta 512 

HierocMtva borealis, notes on, Colo. Sta 32 1 

Hilar ia eenchroides , notes on, IT. S. D. A 259 

jamesii, notes on, Colo, Sta .. . 321 j 

m utica, notes ou, U. S. D. A 259 j 

Hippodamia convergent, notes on, Nebr. 

8ta 116 

13-purtctata, notes on, Nebr. 

SU 116 

Hog cholera, notes on , Me. Sta,. 653 

Holeus lanatus , notes on. Ore. Sta 09 

Hollyhock, anthroonose of, V. 8 . I). A 455 

disease of, N. Y. State Sta 599 

U.&D.A 303 

rust of, N.Y. Cornell Sta 504 

Holstein calves, strength of rennet from, 

Mass. Hatch 8ta. f 407 

eattle, notes on, La. Sta 147, 612 

pedigrees of, Can. Sta 4 

cows, composition of milk of— 

lU.Ste ..202,403 

Mich. Sta 859 

65 

N.J, Sta 163 
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Holstein cows, composition of milk of— 

WIs. 81a 441 

tests of, Me. Sta 647 

N.J.Hta 162,499 

yield of milk, 111. Hta 403 

steers, feeding expenmen ts with, 

Mich. Sta 360 

Honey, special planting for, Mich. Sta 279,496 

tests of, Mich. Sta 496 

Hop louse, notes on, Ore. Sta 660 

Hops, analyses, Vt. Sta 667 

Hordeumjidtatum, notes on, Colo. Sta 321 

Horn shavings, analyses, Conn. State *Sta.. 481 

Horse beans, analyses, Conn. Storrs Sta 200 

field experiments with — 

Conn. Storrs Sta 200 

Mass. Slate Sta 580 

varieties, Min 11. Sta 156 

Horses, big head of, Ohio Sta 168 

diseases of the — 

digestive organs, U. S. D. A 519 

• eye, 17. s 1). A 519 

fetlock, ankle, and foot, IT. S. 

D. A 519 

generative organs, l\ 8. D. A.„ 519 

heart and blood-vessels, V. S. 

C.A 519 

nervous system, U. S. I>. A 519 

respiratory organs, IT. S. I>. A.. 519 

skin, V . S. I). A 519 

urinary organs, U. S. 1>. A 519 

ex pertinent* w it h pu rgatives, Colo. 

Sta 395 

general diseases, U. S. l>. A 519 

lameness, C.S. 1). A 519 

loco poisoning of, Colo. Sta 395 

methods of administering medi- 
cine, l*. S. D. A 519 

shoei ng, l T . S. D. A 519 

statistics, U. H D. A 518 

temperature of healthy, C010. Sta... 395 
wounds and their treatment, U. S. 

D. A 519 

Horticultural- 

implements, notes on, Pa. Sta 607 

section of the Association of Colleges 

and Stations, meeting of 267 

work of tlie stations, suggestions 

regarding 625 

Horticulture at Ala. College Sta 314 

Ark. Sta 198,317 

Can. Sta 5, 6, 7 

Colo. Sta 392,395 

Del. Sta 322 

Ga. Sta 556 

lnd.Sta 50,327,637 

Kan. Sta 342 

Ky.Sta 641 

La. Sta *..147,566,642 

Me. Sta 653 

Md, Sta 349 

Mass. Hatch Sta 22,235 

Mass. State Sta 580 

Mich, Sta 58,63,353,582 

Minn. Sta . „..63,156 

Miss, Sta. 411,658 


Mo. Sta 25,580 
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] fort {culture at Ncbr, HU 210 

N. Y. Cornell Hta 507 

KT.Y. State HU 005,598,599 

N.t'.Sta 372,659 

N. J>»ik.Hla 740 

Ohio Hta 289 

Ore. Sta 70,511 

Pa. Sta 28,607 

ft. 1. Sta 295 

S. Dak. Sta 512,741 

Utah Sta 515 

Vt. Hta 668 

Va. Sta 77 

W. Va. Sta 300 

Win. Sta 448 

Hostetler'* Stomach Bitters, Analyses, Vt. 

Hta 066 

Hot water, effect on vitality of wheat, I nd. 

Hta 325 

for cablmge-worm, Del. Sta 323 

treatment for— 


smut in cereals, Ind.Hla... 325,037 
Kail. Hta... 221, 342 


N. Dak. Hta 740 

House plants, list of. Ore. Sta 70 

Hungarian grass silage, Analyses, Vt. Sta . 660 

in diet for milch 
cows, Vt.Sta ... 667 

llydndids in sheep, 17. H. D. A 79 

Hydria vndulata, , notes on, N. Y. Cornell 

Hta 420 

Hydrocyanic acid for rod scale, 1 T . S. 1 ). A ... 80 
Hydrogen peroxide, for sterilizing milk ... 532 

Hygrometer, oliaervatious with, Me. Sta... 053 
Hymenoplera, jiarositie— 

notes on, V. 8 . J>. A 179, 2.3s, 155 

the host relations of U6S 

finin' rfdafyti uxpentutt, notes on, Iowa Hta... 833 

Jlj/phantria cunea, notes on, JVchr. Sta 1 Ifl 

Vt.Hta 609 

parasite on, Midi. hta... 730 

Hypodernm bovit >, notes on, Miss. Hta 059 

Ohio Sta 169 

Il> posulpliito oisoda for— 

potatoscab, Mich. Hta 6j 

smut in oats, K iui Sta 639 

wheat, Kan. Sta 221 

fm'l/a tiyyptmntni, notes on, D.S.D.A 303 

montfu rrutensis, notes on, I’.S. D. A. 30,1 

paluun, notes on, U.H. l>. A. 3il3 

robte, notes on, 17, H, D. A 303 

Ichneumon jomori us, notes on, Nebr. Hta HO 

wufaerJalatorfu*, notes on, 

Ncbr. Hta HO 

Illinois Station bulletins 14,201,211,213,400. 

556, 504, 032 

notes .85, 146,021,767 

^Port 400 

In lev of station literature, editorial notes 

on 260 

Indium* Station bulletins ...20, 50, 325, 034, 635, 637 

Ml** 34! 767 

publications of.....,.,,.* 634 

report 034 

Influenza, notes ou, Ind. Hta. 20 
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Insectary, description of, N. Y. Cornell Sta. 502 
Insecticides (see also A twenties, London 


purple, Paris green, etc.) 

carbolic acid, Ore. Sta 71 

carbon bisulphide, Ore. Hta... 71 
combined with fungicides— 

JowaSta 217 

Mass Hatch Sta 21, 108 

Mo. Hta 586 

dry c*. wet applications........ 269 

experiments with— 

Del. Hta 323,718 

Iowa Hta 719,720 

N.J. Hta 415 

N.Y. State Hta 599 

fertilizers as 269 

for cabbage maggots, N. J. 

Hla 415 

cotton worm, Ark. Hta . ... 318 

cucumber beetle, Ohio Hta. 292 
elmdeaf beetle, N. J. Hta . . 415 

flea beetles, N. J. Hta 415 

hairy caterpillar, N.J. Hta. 415 

plant-lice, N J. Hta 415 

plum curculto, Mn-h Hta.. JnO 
Ohio HU . 290 

potato beetle, Ind. Sta . ... 637 

radish maggots, N. ,1 Hta. 415 

red scale, U. H. I). A 80 

rose chafer, N J. Hta 415 

spiders, N.J. HU 415 

striped cucumber beetle, 

Iowa Hta 720 

wire-worms, V.J.Sta.. .. 415 

gum camphor. Ore. Sta 71 

injury to foliage by, Iowa Hta. 217 

kerosene, Ore. HU 71 

kerosene emulsion - 

Ala College Hla 113 

Del. Hta 7J8 

Jowa Sta 333,720 

Midi. HU 63,730 

N. J. Hta 416 

preparation And use of - 

notes on, Fla. HU 101 

Me. Hta 653 

Mich. Sta 63 

Miss. Hta 659 

N.J. Hta 415 

Ohio HU 168 

IT.H.D.A. 747 

Vt.8la 669 

paper on 268 

1 nseet Life, 1 J. S. D. A 179, 258, 303, 455, 673, 746 

vivaria, lighting of, U, H. I). A 179 

Insects, affecting barley, Ga. Hta ISO 

beans, Kan. Hta 342 

beets 260 

blackberries, Ind. Hta 328 

clover, N. C. Hta 002 

com, Ohio Hta 169 

U.H.P.A 465 

cranberries, N. J. Hta 418 

elm trees, Vt. Hta 066 

fruits, N. Y. Cornell Sta... 419 

grain, U. S. D. A- *.80,258 
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Insects affecting grasses, N. O. Sta.. 502 

roses. Nev. Sta J62 

slrawlierries, lnd.Sta 328 

i»ugar'beet«4. Nebr. Sta 733 

trees on tree claims— 

Nebr. Sla 115 


U.S.D.A 81 

garden, notes on, V. S. lb A 455 

Injurious— 

contagious diseases of, XT. S, 

I). A 455 

field investigations of. Can. 

Sta 5 

in California, tT. S. D. A 81 

Delaware 322 

Nebraska, U.S.D.A 81 

notes on. Colo. Sta 392 

Conn. State Sta ... . 182 

Del. Sta 718 

Iowa Sta 719 

Mich. Stu 730 

Miss. Sta «5u 

N J Sta 415 

8. Dak. Sta 664 

U. S. D. A so 

Vt. Sta 178 

Intestinal round worms, notes on.C. S. D. A 79 

iowa blue joint, analyses, Iowa Sta 329 

Station bulletins 52,101,213,328,718 

notes .135. 400,530 

reports 50, 334 

Iron ores, analyses, Tex. Sta 514, 744 

A T t. Sta GG6 

sulphate for potato scab, Mich. Sta ... 61 

Irrigation engineering at Colo. Sta 393 

extent of, in Colorado 393 

measurement and division of 

water for, Colo. Sta 396 

waters, need of amtlysis, Cal. Sta 272 

Itf«ri«,sp., notes on, IT. S. D A 303 

Ischnoeerus nigrtcupitatns. notes on, Mich. 

Sta 730 

Tschnmlemus falieus, notes on, IT. S. I). A ., 80 

/«osr>ma, sp., notes on, U. S I). A 8i 

tritici, notea on, XT. S. D. A 80 

Italian grapes. Cal Sta 029 

millet, notes on, NT. C. Sta 601 

rye-grass, analyses, Mass. State 8 ta. 580 

notes on, N. C. Sta 601 

plat experiments with, 

III. Sta 632 

IvUnt ivnpretma, notes on, tnd. Sta 828 

Ivory, vegetable, analyses, Mass. State Sta.. 151 
Jack- pine plains— 

experiments on, Midi. Sta 357, 493 

green manures for, Mich. Sta 357,494 

quality of soil of, Mich. Sta 357, 493 

vegetation on, Mich. Sta 493 

Jonasm lignicolor, notes on, Minn. Sta 64 

Japan , agricultural institutions of. 310 

Japan clover- 

analyses, lotva Sta... 329 

field experiments with, Mass. State Sta. 580 

for worn soils, N. C. Sta 164 

in diet for milch cows. Miss. Sta.. 363 

notes on, Iowa Sta *+•*«« **»**«*•**• ••«*»« 329 


Page. 

Japan clover- 

notes on, Mass. State Sta 580 

Miss. Sta 658 

N. O. Sta 164,601 

Japanese buckwheat- 

analyses, Vt. Sta 667 

field experiments with, La. Sta 643 

Vt. Sta 667 

for bees, Mich. Sta 496 

Japanese orange, notes on, X. C. Sta 372 

persimmons, varieties, La. Sta... 042 
plants, field experiments with. 

Muss. Hatch Sta 24 

Jasaus ini mien s, notes on, U. S. D. A 80 

Jensen hot-water treatment for smuts— 

Ind. Sta 325,637 

Kan. Sta 221,343 

N. Dak Sta 740 

Jersey calves, strength of rennet from, 

Mass. Hatch Sta 407 

cattle, notes on. La. Sta 147,642 

pedigrees of, Can . Sta 4 

cows — 

composition of milk 464 

111. Sta 202 

Mich. Sta 359 
N. H. Sta. 65 
N.J.Sta.. 363 
W is. Sta. 441 


tests of, Me Sta 017 

N.J.Sta 162,199 

yield of milk, 111. Sta 403 

Johnson grass, field experiments with, 

Tox.Sta 513 

notes on. Miss. Sta 058 

N. C.Stu. 601 

Joint worms, notes on, IJ. S. D. A 81 

Jugians cirteren, notes on, S. Dak. Sta 663, 711 

nigra, notes on, S. Dak. Sta 603, 711 

Juncus balticus, notes on, Colo. Hta ... :J2l 

bnfontus, notes on, Colo. Sta 321 

gerardi, notes on. Conn. State Sta . 486 

mertenaianus, notes on, Colo. Sta. ... 321 

June-berries, varieties, Mich. Sta 355 

R 1. Sta 295 

bug, notes on, Ky. Sta , 405 

N. Mex.Sta 419 

remedies for, Ky. Sta 405 

Junipcrus communis as host of Gymnospo- 

rangium , Conn State Sta 711 

virginiana as host of Gymnonpo- 

rangium. Conn. State Sta 711 

notes on, Kan. Sta M3 

Jute waste, analyses, Mass. State Sta 232, 581 

Kaffir corn, analyses, Kan. Sta 340 

N.Y. Cornell Sta 117 

field experiments with— 

A ia. Canebrake Sta 270 

Kan. Sta 337 

La. Sta 643 

N.C.Sta 601 

seed, analyses, Kan. Sta 34(1 

Kainlt, analyses, Ala. College Sta 142 

Conn. State Sta 481 

N.J.Sta , 280 

for potatoes, <3a. Sta. 
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Knin1t,for potatoes, La. 8tn 146 

Kangaroo rats, notes on, U, 8. I). A 258 

Kansas Station bulletins 143,2111,220,222,565, 

638, 721,722 

notes 261, 46C 

report........... 334 

Kentucky blue-giass— 

effect of fertilisers on, 111. Sta 633 

field experiments with, Mass. State 

St a 580 

for meadows and pastures, Minn. Sta.. 238 

notes on, Aia. (Janebrako Sta 271 

Colo. Sta 320 

Minn. Sta 238 

Miss Sta 658 

N ( .Sta 601 

Kentucky Station bulletins . ..21, 22, 143, 145, 225, 


227, 228, 405,641,724 

notes 34,586,767 

Kerosene and sulphate of copper combined 

for plum wart, Mass. Hatch Sta 408 

as an insecticide, Iowa Sta 720 

Ore. Sta 71 

emulsion— 

as an insecticide, Del. Sta 718 

Mich. Sta. 63,730 
N. J.Sta .... 4L6 

a sheep dip, Iowa Sta 333 

for chinch-bugs, Iowa Sta 720 

parasites of domestic ani- 
mals, Iowa Sta 333 

wheat louse, N. J. Sta 164 

preparation and use of— 

Ala. College Sta 143 

Miss. Sta . 650 

N. J.Sta 164 

1T.S.D.A 747 

with pyrethrurn for cotton 

worms, Ark. Sta 31K 

extract of pyretlmim as an in- 
secticide, Iowa Sta 720 

for plant-lice, N. Y.Stuto Sta . ... 509 

ointment as an msectlcidc,Mioh. 

Sta 63 

soap for cotton worms, Ark. Sta,. 318 
Kjeldahl method for determination of 

nitrogen 89 

Koch’s lymph for diagnosing tuberculosis 

in cattle 534 

JKoeleria criitala, notes on, Colo. Sta 321 

Kohl-rabi, albuminoid nitrogen in, Kan. 

Sta 341 

analyses, Kan. Sta 341 

Lachnonlernaf twcu, notes on— 

Ky.Sta 405 

Mass. Hatch Sta 654 

N. Mex. Sta 419 

Ohio Sta 167 

Vt. Sta 669 

Zathn Qtterna, sp. , notes on, IT. 8. IX A 80 

Lachnus dmia tun, notes on , Ohio St a 253 

ptni , notes on, Ohio Sta 253 

plaUinicoln, notes on, U. S . D. A ... 678 

notes on, Ohio Sta 253 

l4ictocrite for testing milk, Del. Sta .......... 824 

Lactoacope test for milk, 111. Sta ... 208 
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Lcestadia hitlwelUi , notes on, Ark. Sta 318 

Del. Sta. 322 

T ml. Sta 328 

Mo. Sta. 586 

U.S.D.A 32,455 

Lagoa operewloria, notes on, Fla. Sta. 101 

Luii lbs, feeding experiments with— 

Mass. State Sta 231 

Wis.Sta 436 

soiling experiments with, Wis. Sta, 437 

Land plaster, analyses, Ark. Sta 315 

Lanpuria moeardi , notes on, Ohio Sta 608 

Laphyyma frupiperda, notes on, IT. 8. D. A.. 80. 

Larch, European, notes on. Kan. Sta 143 

Lanx turoptra, notes on, Kau..Sta 143 

Lasiodermti nerrit'.orne, notes on, Midi. Sta.. 495 

LaUiyrut sativum notes on, Me. Sta 650 

Lawns, species of trees for. S. Dak. Sta 741 

Lead acetate as an insecticide, Ark. Sta .... 319 

Leaf- beetle, cotton-wood — 

enemies of, Nebr. Sta 116 

notes on, Nebr. Sta 116 

sycamore, notes on, Nebr Sta . 116 

blight, blackberry, treatment of, IT. 

S. D A 32 

grape, treatment of, IT. S. IX A. 32 

pear, treatment of, CT. S. IX A ... 32 

quince, notes on, N. Y. Cornell 

Sta 502 

' U.S.1XA 32 


spinanh. notes on, N. J. Sta .. 242 

strawberry, notes ou. K> . Sta.. 405 
treatment of, U.S, 

IX A 32 

sweet-potato, notes, N.J. Sta.. 416 
hrownness of pear ami quince, treat- 
ment of, Tenn. Sta 173 

crumplcr, rascal, noteson, Fla. Sta 101 

hoppeis, destructive, notes on, <*a. 

Sta 50 

notes on, N ebr. Sta 734 

IT. 8. IX A 80 

mold of sweet-poliitocs, N. J. Sta 410 

roller, currant, notes on, N.Y. Cor* 

lie 11 Sta 420 

strawberry, notes on,Ky. Sta 406 

J Lenfy- legged plant bug, notes on, Fla, 

Sta 101 

Lcertna oryzoides> noteson, Colo. Sta 321 

Leguminous plants— 

and grasses, observations on— 

Conn. Storrs Sta 200 

Iowa Sta 329 

for improvement of farm lauds. Mass. 

State Sta 57 

power of acquiring atmospheric nitro- 
gen, Conn. Storrs Sta $97 

Tonu. Sta $75 

root tubercles of 685 

Lcpidopterous insect, notes on, V. S. IX A 7# 

lame, notes on, IT, 8. D. A 258 

Leploglotm* phyUopua , notes on* Fla, 101 

L*ptQthyriim 2 )*rinhymewt 1 notes on, U, 8, 

Letpedem bipolar, co -efficients of digesti- 
bility W 
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Lcspedesa tricolor, field experiment* with.. 765 

Mrtata, notes on, Iowa Hta 329 

Mhsa. State Sta. 580 

Mis*. Sta 058 

N.C.HU 161,601 

Lettuce, varieties, CJan. Sta 5 

(Jolo.SU 395 

Ky.Sla 64 L 

lift. Hta 566 

Md.HU 349 

Mans. Hatch Hta 24 

Mich. Hta 62,583 

Nebr. Hta 240 

N. Y. State Hta 598 

Pa.SU 29,607 

Utah Sta 515 

Leucnnia unipuncla, uoteaon, Iowa Hta... . 720 

U. S. 1). A.. 80,81, 
2 5M, 303 

Lire affect mg man and the lower anl main, 

U.S.D. A 669 

Lilac borer, notes on, 3, Dak. Sta 663 

Lima beans, mildew of, Conti State Kta 482 

Lime, action on assi m liability of phos- 
phoric acid 764 

analysis, Mass. State Hta 581 

ami carbolic aoid for plum curculio, 

Mich. Hta 280 

an a manure for paddy fields 762 

an insecticide, N. J. Hia 416 

carbonate of, as an insecticide, N.J. 

Hta 416 

/or prevention of rot of potatoes. 

Mass. Hatch Hta 407 

smut in wheat. Kan. Hta 221 

with arsenic as a fungicide, Kan. 

Sta 221 

arsenites, effect on foliage, Iowa 

HU 216 

carbolic acid for plum curculio, 

Mich. Sta 280 

potassium sulphide ns a fun- 
gicide, Kan. Hta 221 

sodium hyposulphite an a fun- 
gicide, Run. Sta 221 

Limneria fujitiva , notes on, Nebr. Hta J 16 

pallipct », notes on, Ni hr. Hta 116 

Limonins auripilis, notes on. Ind.Sta, 328 

Lina lapponlca, notes on. Nebr. Sta 1 16 

script#, notes on, S. Dak. Sta 663,664 

sp., notes on, Nebr. Sta 116 

Linar ia vulgar* *, notes on, Mich. Hta 655 

Lindo-Uladding method for determination 

of potash... * 90 

Linguutula ttenioides , notes on , IT. 8. D. A... 79 

Linseed meal, analyses. Me. HU 645 


Mass. State SU...277,579 
N. Y, Cornell HU. 504 

* N.Y. State Sta 213 

Pa. HU 295 

in diet for milch cows— 

Mass. State Sta 277 

N.Y. State Sta 592 

refuse, analyses, Mass. State Hta... 581 

Liquors, fermented, method* of analysis, 
tr.&iD.A „92,e08 
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Tritkocoltetis betuHvora , notes on, U. S. D. A. 746 
grindrtieUa, notes on, IT. H.D. A. 746 
LUhophane antennata, notes on, Ncv.Sta.. 162 
Lithosp mum amass, notes on, Mich.SU,. 655 

Liver flukes, notes on, U. B. I>. A 79 

of sulphur as a fungicide, Ky. HU..... 406 

Live stock ut La. Sta, 572 

feeding of, Mass. State SU 572 

Lixus concavwt, notes on, Ohio SU 292 

Loco poisouing of horses and sheep, Colo. 

Sta 395 

Locust oosaus, notes on, Fla. Sta 101 

foliage, injuries by arsonites, Iowa 

HU 216 

Locusts, notes on, N. J. Sta 418 

U.S.D. A HI 

Lolium itaticum , notes on, 111 . Hta. 632 

N.CSta 601 

Ore. Hta. 08 

paccyii , notes on, N. Y. Stale Hta 594 

perenne, notes on, Colo Sta. 321 

ill. Hta 632 

Minn. Hta 238 

N.Y. State Sta... 594 

N.C.Sta 601 

Ore. Sta G9 

London purple— 

as au uisectidc, Mich. Hta 63 

Del. HU 718 

effect on foliage, Ark. Hta 199 

Iowa Sta 215 

N.Y. Cornell Sta 244 

for oodl ing moth , Del Hta 19. 321, 7 1 8 

Mo. SU 586 

N.Y. State SU 599 

cotton worm, dry application, Ala. 

College HU 193 

plum curculio, Iowa Sta 103 

Minn. Sta 64 

N. Y. State Hta 599 

Olno Hta 290 

gouger, Iowa Hta 104 

potato beetle, Ind Sta 637 

squash vines, X. J. Sta 416 

method of application, Ala College 

HU 193 

preparation and use of, Miss. Ma 659 

U.S l). A 747 

quantity to use, Iowa Sta 104 

with Bordeaux mixture, fowa ^ta 217 

carbonate of copper, Iowa SU .... 217 

resin, Iowa St a 217 

soup, Iowa Hta 217 

sulphate of copper, Iowa HU 217 

Long bug, notes on, U. S. 1>. A 80 

Loose smut, of cereals, Kan. HU 220 

N. Dak. Sta 740 

Lotus wrnlculahis, notes on, Me. SU 650 

villosus, notes on, Mass State SU 580 

Louisiana grass, analyses, Fla. Sla 49! 

notes on, N. ( J. Hta 601 

Station bnlletins...ll6, 147,150,275,566, 
568,569,571,642,64* 
notes..... 85, 180,261 


reports 1 16, 147, 492, 571, 64 
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Louse of— 

chipmunk, notes on, U. S. D. A 609 

field mouse, notes on, XI. S. D. A 609 

fl ving squirrel, notes on, XT. 8. D. A 609 

fox squirrel, notes on, U. S. D. A 009 

ground squirrels, notes on, IT. 8. D. A... 009 

pocket gopher, notes on, U. S. 1). A 609 

white-footed mouse, notes on.U.S.D. A, 609 
Lucern (see Alfalfa.) 

Lunlia ( Compsomyia ) macellarm, notes on, 

La. Sta 275 

Miss. Sta 659 

Tex. Sta 299 

Lump jaw of cattle, notes on, Ohio Sta 168 

Lung worms, notes on, U. S. IJ. A 79 

Luperina atipata , notes on, IT. S. 1). A 80 

Lupinev— 

co-efficients of digestibility* 461 

effect of steaming on nutritive value of.. 461 
field experiments with— 

Conn., Storrs Sta 200 

La. Sta 643 

Mass. State Sta 580 

Lupinus albus , notes on, Conn. Storrs Sta.. 200 

argenteus , notes on, Colo. Sta 821 

var. argophyUus, notes 
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111. Sta 400 

Kun. Sta 222 

Ky. Sta 21 

Ohio Hta 167 

S. Dak.SU 132,664 

single variety vs. mixture of varieties, 

Kan Sta 223 

smut of, notes on, Ind. Sta 637 

Kaii.SU 342,638 

Mass. State Sta . ... 581 

treatment, of, Tenn. Sta 173 

11. S. 1). A 33 

sowing with spring wheat, 111. Sta 401 

varieties, A rk. Sta 316 

Can. Sta 4, 6,7,520,675 

Colo Sta 395 

111. Sta 402 

Iowa St a 213 

Kan. Sta 224 

Ky.SUv 21 

Me. Sta €49 

Md.SU 351 

Mass. I latch Stu 407 

Mass. State Hta 580 

Ohio Hta 167 

Ore. Sta 70 

Pa. Stu 29 

8. Dftk. HU 132,623 

Tenn Sta 171 

AVis. Sta 29 

yield and value of, V. S. D A 608 

influenced by character of seed, 

Kan. Sta 223 

per acre, Cun . Sta 675 

I ml. Hta m 

with different methods of seed- 
ing, Kan. Hta 223 

Oberea bimacvlala , notes on, N. Y. Cornell 

Sta - 420 

Ocntriu dispar , notes on. Mass. Hatch Sta.. 24 

(Ecanthus nivens, notes on, N. Y. Cornell 

420 

(Enoiherci missmiriensis. notes on, Pa. Hta 607 

(Esaphaaostoma coluvibiannm , notes on, U. 

S. I). A 79 

(E&tms ov£», notes on, U. 8. D. A* 79 

Office of Experiment Stations— 

publications of*.. , J, 87, 137, 263, 881 

work of M.MM, <«.*•« • in*m . 266 
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Ohio Station bulletin* 26, 121 , 165, 168, 247, 249, 

253.28S, 290, 608, 604,606 


notes 35,305,306,094 

Otaofractometer for the examination of 

butter 533 

Olive oil, Bechi method for testing, Cal. Mla. 630 

tests of, Cttl.SU 304,630 

Olives, importation of, Cal. Sin 629 

observations on , Cal. Stu 1 1 

proportion of kernel to meat, Cal. 

Sta 31 

tuberculosis of, IT. ft. I>. A 740 

varieties, ( W. Sta 11 , 536, 629 

Oiicfifn rsctuffufains, notes on, Fla, Sta 101 

Ga.Hta 14 

K. Mex.ftta. 419 

Onion tmu'roflporimn, notes on, Conn.* 

State Sta 481 

maggot, notes on. Mush Hutch Sta . 651 

vermiotilaria, notes on, Conn. State 
Sta 481 

Onion*— 

analyses, Mass. State Sta 5S2 i 

fungous diseases of, Conn. Stale Sta .... 4K1 

mildew of, Conn State Sta 481 

on plowed and unplowed land, Minn. 

Sta . 63 

smut of, Conn. State Sta „ 481 

transplanting of, Ohio Htn ftofi 

varieties, Colo Sta 392, 395 

La Sta 566 

Minn Sta f,3 j 


N Y State Sta 504 | 

Ohio Sta 605 

Pa. Sta 607 j 

white blast of, Conn. State ftta, 4h2 

yield per acre, Miim Sta f,| i 

Onobrychis saliva, notes on Iowa Sta 3J9 | 

Me. Sta 650 

Ore. sta 70 

Ontario Agricultural College Station bul- 
letins 675, 676, 677 

Op/itoa man wrmn, notes on, Nebr. Sta IIG 

Orange scale iiwec ts, notes on, Fla. Sta 301 

Changes, fertilizing mgrediettls removed 

from soil by, Cal. Sta 272 

stocks for, C. 8. T>. A 749 

Orchard fruits, list of, at Cal. Sta 694 

notes on, Coio. Sta 395 

8. Dak. Mta 7 11 

varieties. Can, Sta 5,6,7 

Md.ftla 349 

Tcnn.Sta 426 

gram, analyses, Iowa Sta 329 

Yt. Sta 667 

for meadows and pastures, 

Minn. Sta 238 

notes on, Ala. Canebrake 

»ta «... 271 

Miss. Sta 658 

N.Y.Sta 504 

tf.C.ftta 601 

Ore. Sta .09,740 

plat experiments with, 111. 

Sta 632 


a* 


Orchards, care of, N. Yt State Sta 590 

Orogon Station bulletins 09, 70, 373, 5U, 

606, 660,740 

notes 183, 262,537 

Orgyialrucoatiffmn , notes on, Vt. Sta 669 

Ornithology ami Mammalogy, Division 

of, U. ft. 1>. A 179,258 

Ornithrypuv satiric#, notes on, Kan. Sta 337 

Me. Mta 650 

Ore. Mta 70 

OrysoptHs cuspidnta, notes on, Colo, ftta 321 

Oacinh variability notes on, KJf . Sta 228 

Osier willows, varieties, N. C. ftta 372 

Oxalic add as au insecticide. Ark, Sta 319 

Ox-warl)le liy, notes on, Miss ftta 669 

Ohio Sta 169 

Oxt/pilha peri seel itlartylu&y notes on. Mass. 

Hatch Sta 654 

Oxylropun lumb r rlt, poisoning of stock by, 

Colo.Hta 395 

(honium aurieonunn, notes on, Ala. Col- 
lege ftta 5(7 

Pachyba ni u m , sp. , notes on , l\ S 1> A 303 

Pachyneuron, the habit* of 269 

Faddy fields, action ol lime on 762 

Palt an Ha vnnulu, notes on, Del. Sta .... 71 s 

ILh i) A . ... 379 

Palmetto root, analyse* Mass. State hta .. 579 

Palm-nut cuke, ana lyses, N. Y htn to ‘'la . 589 

meal, analyses, SJ. Y. While Sta . 589 

in diet for milch com**. jN. 

Y. Stale Sin 592 

PnUhis rniffuhtlt#, notes on, V. ft 1>. A . .. 81 

Panlolcd blue joint, anal) sen, Iowa Sta . 329 

Paniemn - 

bulhotnm, notes oil, 17. ft. I). A 259 

enpillare, notes on, ( olo. Sta .. 321 

cHutUtiMmuin, notes on, l T . ft 1>. A 259 

c macorof, notes on, Maas. Hatch Sta . .. 24 

crus-yalti, vur. tchtnahnn, notes on, 

Colo, ftta 321 

dirtyoUmum, notes on, Colo Hta 321 

ylnbi ton, notes on, Colo, ftta ,32! 

ifaticun j, notes on, Mass. Hatch Sta . ... 24 

loch nun t hum, notes on, V. ft. D.A 259 

nanymnule, notes on, Colo ftta 321 

Pl.u Sta 49! 

Ga. Mta 551 

Miss, Sta 658 

N C. Mia 601 

fexanum, notes on, N. C. Hta 601 

viryatum, notes on, Colo, ftta 321 

Pa nor / hi, sp., notes on, Ark, ftta 319 

Papilio farmt#, notes ou, Nebr. Mta 116 

Parasite of plum gonger, Iowa ftta 104 

rhubarb cureulio, notea on, 

Ohio Sta 298 


rove beetle, notes on, IT. ft. D. A... 746 

Parasites of domestic animals, kerosene 

emulsion for, Iowa Sta 838 

EvJUchia ribearia, Mich. ftta.. 781 
Hetcrocampa tubalbicnn », 

Mich, ftta 781 

Ryphantria euiuo, Mich. Sta.. 789 

Myius pmiWi Mieh.ftt* 781 

aheap, notes o% If.8.I>.A«.„ 79 
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Parasitic disease of clover, N.Y. Cornell St a 422 
Parasitism In sheep, intestinal, notes on, 

Ark.Bta...., 318 

Paria canelln, notes on, Ky . Sta 405 

Paris green— 

analyses, Lh. Hta .. 275 

as an insecticide. Del. Sta.. 718 

Mich. Sta.. 63 

Miss, Sta 059 

U.8.D.A 749 

effecton foliage, Ark. Bta, 199 

Iowa Sta 215 

Mass. Hatch. St a 408 

N. Y.Cornell Sta 244 

for cablwtge-worm, Iowa Bto 719 

codling moth, Del. Bta 718 

Mo. Bta 586 

N. Y, State Bta 599 

Ore. Bta 6G0 

cotton worm, dry application, Ala. 

College Sta 193 

cucumber beetle, Ohio Bta 292 

curculio, X. Y. Slate Bta ....... 599 

plum curculio, Ohio Bta 290 

potato beetle, Jnd. Bta .................... 637 

squash vines, X. J Sta 416 

legislation relating to. La. Sta 85, 136 

methods of application, Aia. College 

Bta 193 

with Bordeaux mixture, Iowa Sta 217 

enrbonate of copper, Iowa Sta... . 217 

flour, forcotton worm, Ark. Slo... 318 

rosin, Iowa Sta 217 

soap, Iowa Bta 217 

sulphate of copper, T owa Sta 217 

Parturient apoplexy— 

symptoms and treatment of. Me. Sta ... 653 

R. I. Sta... 295 

Pasimachm dongatus, notes on, Nebr. Sta.. 116 
Paspalum difatalum, notes on, Miss. Sta.. ., 658 

yUibrum, notes on, Colo. Bta 321 

plalycaule , notes on, Fla Bta 491 

Miss. Sta ... 658 

N.C.Bta..., 601 

Passer domeiticu* % notes on, Mich. Bta. 110 

Pasteurising of wines. Cal, Sta .. 99 

Pasture grass vs. dry fodder for milk pro- 
duction. N. H. Sta 66 

with grain for young cattle, 

nr. Sta .. 209 

lands, condition of, U. B, D. A,. ...... 749 

poisoning, notes on, Ark. Sta 318 

Pastures, management of, Minn. Sta 237 

permanent, grass mixtures for, 

Can. Sta 4 

Peach aphis, black, notes on, Del . Sta 718 

K.J.Sta 281 

buds, injury by cold. Mass. Hatch 

Ste 285 

foliage, effect of arson ites on— 

Ark. Sta 199 

Iowa Sta, 215,216 

N.Y*. Cornell Sta , — 244 

louse, Insecticide tor, N.J, Sta 416 I 

stfastite. trieinMttt of. 1). A 746 1 


Page, 


Peach tree borer, notes on, Ark. Sta 818 

tree borer, notes on, Miss. Bta 659 

Ore. Sta 70 

trees, field experiments with, Del. 

Bta 717 

winter protection of, Kan. 

Sta 565 

yellows— 

effect of fertilisers, Mass. Hatch 

Bta 105 

injury from cold, borers, 
etc., Mass. Hatch Bta.. 105 

notes on, Del. Bta 322 

Mass. Hatch Bta 104 

N. Y.CurneH Sta 240, 508 

treatment of, U.S D. A... 33 

Peaches, analyses. Mass. Stale Sta 582 

culture of, X. J. Bta 601 

grow ing of, A la. College Sta 8 

pruning of, Ala. College Sta 9 

varieties, Ala. College Sta 9 

Ga. Sta 556 

La. Sta. 147,642 

Mich. Sta 355 

Miss. Sta 411 

Mo.Bta„ 25 

N. Y. State Sta 599 

N.C.Sta 372 

R I. Sta 295 

Teun.Sta 420 

Pea forage, analyses. X. Y. Stale Sta 243.589 

Vt.SLft 666 

iu diet for in llc.h rows, V t. Sta. 667 

pigs, X. Y. State Sta.. 536 

hulls, analyses, X. Y. Cornell Bta 504 

meal, composition and digestibility 

Me. Sta 645 

in diet for pigs Me. Sta 647 

W is. Sta 426 

vines, analyses, \rk. Sta 315 

Ga. Sta 50 

as fertiliser for-- 

corn, Ala. On nehrakc Bta 10 

cotton, Ala. Canelmike Sta.. 10 

wheat, X. C. Sta - 372 

Pen-nut hulls, analyses, X. Y. Slate Bta..... 589 

meal, analyses, X. Y. State Sta ..... 589 

vines, analyses, X. Y. Stale Sta 580 

Poa-uuts,anaIy»es, N.Y. State Sta 589 

field experiments with, La. Bta.. 643 

varieties, Colo. Bta 396 

La. Sta 149 

Pear leaf blight, notes on. Arte. Sta.. 318 

treatment of, V, S. D. A. 32, 749 
blister, notes on, N. Y. Cornell 

Sta 419 

brownness, treatment of, Tenn. 

Sta. 173 

scab, notes on. Conn. State Bta. ........ 482 

prevalence of, N.Y. Cornell Bta. 246 

sulphide of potassium tor, Del. 

Bta - 49,322 

treatment U. S. D. A* 33, 749 

slug, notes on, Nev. Sta 24 

Ore. Sta 70 


■'jdCi* 
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Pear stocks, selection of, Tex.BU 178 

Pears, analyses, Mass. State SU 982 

combined insecticides and fungi- 
cides for, Mass. Hoteh Sta 408 

diseases of, IT. S. D. A 405 

fertilising ingredients removed 

from soil by, Cal. Sta 272 

varieties, f 'an. Sta 5 

Colo. Sta 802,30ft 

Ga.HU 556 

La. Sta 642 

Me. Sta 653 

Midi. HU 356 

Miss.SU 411 

Mo.Sla 25 

N.Y. State SU 509 

N.C.Hta 372 

H.l.Sta 295 

Tenn.SU 426 

Vt.SU 668 

Peas, field experiments with, Can. Sla 673 

forjuck-pineplaiiis.Mieh.SU 357 

germination tests of, A rk. Sta 317 

varieties. Ark. Sta..... 318 

Cun. Sta 4,675 

Colo.Sla 392, 395, 396 

Ga.Sta... 550 

Ind.Hta 51,637 

Kan.Hta 312 

Ky.HU 641 

Ml. Sta ft«6 

Me. Sta 649 

Md.Sta 349 

Muss Stale Hta 580 

Micii.SU C2.583 

Minn. Sta 156 

Mo. HU 586 

Nebr.Siu 240 

N.Y. State SU 598 

N.C.SU 372.657 

Ore. SU 69,511 

Pa. Sta 29,607 

Utah Sta 515 

Peat, analyses, V t. HU 666 

Pca-wcevil, notes on. Mass. Hutch Sta 654 

Miss. Sta 659 

Ore. SU 71 

Pedindi , notes on, IT. S. 1). A G09 

Pennisetum splcatum, notes on, N. C. Sta 601 

Pennsylvania Station bulletins 28, 127,294,606, 

607,741 

notes 36,380, 635,767 

PenUglucoses in feeding stuffs 92 

vegetable materials, de- 
termination of 685 

Pentastoma , notes on, U. S. D. A 79 

Peppers, herbaceous grafting of, N. Y. Cor- 
nell Sta 508 

varieties, Colo. Sta 395 

Md.SU 349 

MIch.Sta.... 584 

Pepsin solution, action on d ting 267 

for determining source of 
nitrogen in fertilisers, 

Me. Sta 644 


Perennial rye-grass, notes on, Ore. SU 740 


Page. 


Perennial rye-glass, plat experiments 

with, III. HU 632 

Perillus cl audits, notes on, Nebr. SU 115, 1 16 

Permanganate of potash for hollyhock 

rust, N. Y. Cornell Sta 504 

Psronospora effusu, notes on, N. J. SU 242 

schkideniana, notes on, Conn. 

State Sta 481 

viticola, notes on, Ark. Sta 318 

Ohio St i 006 

U.S.P.A 32 

Perophora meltheiuwri, notes op, Minn. Sta. 64 
Peroxide of Silicates— 

analysis, Mass. State HU 581 

for cabbage- worm, Iowa Sta 719 

oucuuihcr beetle, Ohio HU 292 

Persimmons, Japanese, varieties, 1 a. Sta ... 642 

varieties, 1U.SU 295 

Petroleum benxine as a solvent for fuU of 

feeding stuffs, Conn. State Sta 488 

Phacidium uirdfraginitt, notes on, Dei. HU . 322 

trifohi , notes on, N.Y. Corin'! I 

HU 421 

Phsenogams,list of, Ohio HU 253 

PhalarU arundinucea , notes on, Colo. HU... 321 

Iowa Sta . 329 

canarienii*, not oh on, Colo. Sta . .. 321 

intermedia, var. anguetala, notes 

on, N.C.Hta 601 

Pluuteolus radinlus , notes on. Mass. Hutch 

HU 1 24 

FhtlijHea ramoe a, notes on, Ky.Sla 22 

Phdtmne linmlus , notes on. Muss Hatch 

Sta G51 

epumariue, notes on, Mass. Hatch 

Sta 654 

PMegethantiu* Carolina , notes on. Conn. 

HUte HU 482 

celeutt, notes on, (Ja. Sta 14 

Phleum aipinum, notes on, Colo. HU 321 

pratenee, notes on, Ala. Cane- 

brake HU.. 271 

Colo. HU 321 

Ga.SU 50 

Iowa Sta 329 

Minn. SU 238 

Miss. Sta 653 

N.C.Hta 601 

Ore. Sta 69 

Phoma batatep, notes on, N. J. HU 416 

Phnradendron juniperinum, notes on, N. 

Mex.SU 419 

Phorbia ceparum , notes on, Mass. Hatch 

Sta 654 

Phorocera concinnata, notes oh, Nebr, Sta... 110 

edwardeii, notes on, Nebr. 8U... 116 

Phorodonhumuli, notes on, Oregon SU 660 

Phosphate, precipitated, analyses. Conn, 

HUte HU 101 

rook, analyses, N. J. Sta 280 

Vt.SU 666 

South Carolina, analyses, 

Mass. State SU 681 

Phosphates, analyses, Ala. College HU » 142 

Fla. Sta 491 

Mass. State Slat....... 562 
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Phosphates, analyse*, N. J. 8 to 280 

atid superphosphates com- 
pared, Conn. State Sto.......... 483 

as fertilizers, Fla. St* 267,491 

containing oxide of iron and 
alumina, determination of 

phosphoric acid in 267 

Florida, history, composition, 
and physical properties of, 

Fla. Sta 491 

for corn, Me. Sta 619 

cotton, Ala. College Sta 548 

potatoes, Me. Sta 649 

Glaser method for determin- 
ing iron and alumina in 522 

in pot experiments with oats. 

Me. Sta 649 

Phosphorescent myriapods, notes on, U. S. 

D. A 746 

Phosphoric acid— 

Absorptive power of soils for, Itid. Sta- 635 
action of lime on the asst mil ability of.. 764 

best form for tobacco, Ky. Sta 226 

comparison of different forms on— 

corn, Conn. State Sta. 483 

potatoes. Conn. State Sta 483 

La. Sta 147,149 

compounds, changes under various 

conditions 611 

effect on cotton, Ia.8ta.. 642 
in superphosphates, sol- 
uble m water 611 

stability of Gil 

continuous use of, Md. Sta 230 

coal of different forms. Conn, State Sta .. 483 

determination of 90,304 

in cottonseed meat... 92 
phosphates con- 
taining oxide of 
iron and alumina 267 
required per acre for tobacco, Ky . Sta . 225 

reverted, determination of 92 

Phtwopieriscomptana, notes on, Ky. Sta .... 405 

Phrayitiitee communis, notes on, Colo. Sta... 32L 
Phylktchora trifolii, notes on, ST. Y. Cornell 

Sta 421 

PhyUosticta bataticola, notes on, N. J . Sta ... 416 

ehenopodii, notes on, N. J. Sta .. 242 

PhyUotreta albionica , notes on , No hr. Sta. ... 734 

vittala, notes on, Can. Sta 5 

Nebr. Sta 734 

17. S. I). A 81 

Phylloxera rileyi , notes on, IT. S. D. A 81 

Phymatodes afnaenus, notes on, Mich. Sta ... 730 

Physnlis alkekcngi, herbaceous grafting of, 

N.Y. Cornell Sto 508 

Physicist, report of, Nebr. 8ta.„ 498 

Phylonomiut puncUUus, notes on 269 

PhytopMhora*- 

ca datum, notes on. Conn* State Sto 482 

tA/OTfcitw, notes otj, Conn. State Sta. - 482 

Me, Sta. 650 

Mass. State Sta 581 

U,'S. D. A..,.,, 32 


•« 

.. j»Jtowo#,noteson, Conn, State Sta... 481 
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Phyloptus pyri, notes on, N. Y. Cornell Sta.. 4 1 9 

Picea alba, notes on, Kan. Sta 143 

excelsa, notes on, Kan. Sta 143 

pnnffens, notes on, Kan. Sta 143 

Pieris protodice , notes on, 8. Dak. Sta 664 

raped, notes on, Del. Sta 323 

Fla. Sta 101 

Mass. Hatch Sta. 654 

U.S.D.A 81 

Piesma cinerea, notes on, Nebr. Sta 734 

Pigeon manure, analyses, Conn. State Sta.. 101 

Pig-feeding experiments— 

Ala. CanebrakeSta 196 

Can, Sta 676 

Kan. Sta 338 

Me- Sta 646, 647 

Moss. State Sta 577 

Mich. Sta 107 

Minn. Sta 497 

N. H. Sta 413 

N.Y. State Sta 282,735 

Vt. Sta 74 

Wis. Sta 301 , 426, 437, 439 

editorial notes on 76,109 

Pig-feeding, suggestions regarding— 

Mass. State Sta 578 

Wis. Sta 428 

without milk, N. Y. State 

Sta 282 

salt, NA r . State Sta. 284 
Piggery, description of, N. Y. State Sta ... 589 

Pigs, ashes in diet for, Wis. Sta . . 391, 427, 438 
barley m diet for, Mass. State Sta . .. 578 

Wis. Sta . . . 427, 433, 439 
l>one meal in diet for, Wis. Sta. 301,427, 138 

bran in diet for, Me. Sta 647 

breeds, uotos on. La Sta 642 

Minn. Sta 498 

tests of, Midi. Sta 107 

V t. Sta 74 

coarse food for. N. Y. State Sta 735 

corn in diet for, Me. Sta 647 

meal in diet for, Mo. Sta 617 

Wis. Sta 439 

cost of feeditigbefore and after wean- 
ing, Wis. Sta 438 

producing one pound of pork, 

Minn. Sta 497 

dry vs, wet food for 532 

food consumed per day, Vt Sta 75 

food required for 100 pounds gain, 

Wis. Sta 436 

gain in weight per day, Vt. Sta 75 

gluten meal in diet for, Me. Sta 647 

green fodder in diet for, Pan. Sta 676 

influence of age of parents on, Kan. 

Sta 838 

length of intestines, Wis. Sta 428 

nutiftive ratio of food for, Me. Sto. ... 647 

pea meal in diet for, Me. Sta 647 

potatoes in diet for. Me. Sto 647 

Wis. Sto . 439 

skim-milk in diet for, Me. Sta ..." 647 

Mass, State Sto 678 
Wis. Sta 439 
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Pigs, atrength of bones of, Wis. flta 301 

weights of different organa of, Mich. 

Bio 108 

whole ground outs for, Wi*. Sta... 427 

Pimplu ohm ulipfa, notes on, Nebr. Sta II f» 

conquiaitor, notes on, Nobr. Sta i 13 

pednlU, notes on, Nebr. Sta.... 1 15 

Pine bark, analyses, Fla, Sta 550 

burrs, analyses, Fla. Sta 550 

trees, notes on, Kan. Sta 113 

S. Dak. Hi a 512,711 

Pinw aurtriaca, notea on, Kan. Sta 143 

mil is, notes on, Kan. Sta «... 1 43 

monlaiut, notes on, Kan Hla 113 

pun gens, notes on, Kan. Sta 141 

rigida, notes on, Kan. Sta 1 Hi 

sUnestris, notes on, Kan. Sta 143 

slrobus, notes on, Kan Sta 143 

Pitoh-pino, mites on, Kan. Sta 1 13 

Plaguxirraaeiipta, notes on, U.R I). \ . 81 

ftanlayo lam colain , notes on, Me Sta 651 

Mich Sta 25,655 

Plantain, narrow -leaved, in clover Helds, 

Mich. Sta 25 

Plant bug, dusky, notes on, Ark. Rtu 310 

leafy-legged, notes on, Fla. 

Kin 101 

tarnished, notes on, Ark. Sta 31S 

diseases, treatment of, I r .S. D. A .. 32,719 
Plant-lice 

apple, enemies of, Nov. Sta.. 24 1 

notes on, Nev Sta 211 

cherrv. notes on, Ohio sta 253 

corn, notes on 266 

dogwood, notes on, V.S 1). A 80 

grain, notes on, \rk Sta. 318 

Mhh Sta 495 | 

grass root, notes on, l 1 . S I) A 80 j 

insecticides for, N.,T Sta 115 1 

kerosene for, N Y State Stu 599 \ 

notes on, Iowa Sta 720 

Ohio Sta 25 i 

L\s.l» A 673 

repression of, N..I. Sta 281 

Scotch pine, notes on, Ohio Sta 233 

spotted willow, note* on, Ohio Sta 253 

toothed willow, notes on, Ohio Sta 253 

while pine, notes on, Ohio Sta 253 

willow grove, notes on, Ohio Sta 253 

Plant protector, test of, N, Y. Sta t e Stu 590 

roots and stuhhle as manure, Conn. 

Storrs Sta 307 

Plants, acquisition of atmospheric nitrogen 

by. Conn, St orrs Sta 306 


collected in Lower California and 
Western Mexico, "CT. 

S.IXA 803 

Southern and Lower 
California, TJ.S. 1). A.. 80 

Texas, IT, s. lx a w 

collecting, preserving, and study > 

tngi Ohio Si a * 169 

dletributioti of, Cal. Sta 392 

farm, box culture of, Ohio Sta 125 

flowering, Hut of, Ohio Sta 253 

pf Mississippi, species of. Miss, Sta. 658 


age. 

Plants, ornamental, notes on. Pa. Sta 4M>T 

Plaster, analyses, Ark. Sta 815 

Conn. State Sin, 481 

Plat experiments, suggestions regarding, 

Va.Sta 183 

Plats, equalising irregularities due to 

defective germination 209 

Ptalwamki recropia, notes on, Nebr. Hta.. .. 1 15 

S.Duk.Hta..663, 664 

Plowright! a morhnsn — 

notes on, Conn. State Sta. ....... 482 


N.J.Hta. 501 

Pa. Sta 606 

remedy for, Mass. Hatch Sta 409 


Plows, dynamometer tests of, Ptali Sta..... 876 

Plum curculio— 

injury to fruit from, Iowa Sta ... 163 

London purple for, Iowa Sta 103 

Mmn.Sta.... 64 

notes on Ind Sta 328 

Iowa Sta 103 

Ma«n. Hatch Sta. .. 654 

MioU Sta 279 

Muw.Sta 65V 

remedies for, Mioh. Sta 280, 495 

Ohio Sta 290 

foliage, injuries by arsenites, Totva 

Sta 215,216 

gouger, London purple for, Iowa Sta 104 

* notes on 269 

Iowa Sta 104 

parasite of, Iowa Stft .. . 104 

leaf fungus, notes on, Conn State 

Htn 482 

Ohio Sta 291 

wart , fungicides for. Mass. Hatch Sta 408 
Plume-moth, gartered, notes on, Mass. 

Hatch Stn 654 

PI urns, anal yses, lows Stu 103 

black knot of, Pa. Sta 606 

combined insecticides and fungi- 
cides for, Maas. Hatch Sta w „ 408 

fertilizing iiigrouicntH removed 

from noil by, < ’al, Sta 272 

rolHugstone, Minn. Sta 64 

stocks for, lows Sta...., 218 

varieties, Ala. College Sta 9 

< ‘an Sta 5 

Colo. Sta 895 

On, Sta ... 556 

147,642 

Mo. Sta 653 

Mich, Sta...., 855 

Mo. Sta 85 

N.Y. State fit*- 609 

N.O.Sta 878 

N. Dak. Sta 740 

895 

'Penn. St* 486 

VLSta 668 
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Pea alpina, notes on, Colo, 6 U.„ 690 
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and<na» notes on, Oolo. St* 660 
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Poa araehniferai notes on, Ala. Can eb rake 

sta 271 

Miss. Sta 658 

N.C Sta 601 

Ore. Sta 60,740 

arcilca. notes on, Colo, Sta 3-1 

cscsia, notes on, Colo. Sta #20 

eo mpreesa, notes on, Colo. Sta #20 

Minn. Sta 238 

N.Y. State Sta.... 597 

N.C.Bta 600 

eatom, notes on, Colo.Sta 321 
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Colo. Sta 32(1 

her is, notes on , Colo. Sta #20 
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Colo. Sta 320 

Minn. Sta 238 

Mis*. St a 658 

N.CSta 60! 
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Iowa Sta 329 

N.Crtta 601 
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tenm/idia, notes on, Colo, Sta 321 

trivial is, notes on, 111. Sta 632 

N.O.Sta 601 j 

Pocket gopher, louse of, L.S. 1>. A 609 ] 

notes on, V.S, i>. A 258 i 


Podisus spinas u*' notes on. Ark. Sta 319 

Nebr.Sttt 115, 116 

PodoMpha’ra o'jrpncavlhec, notes, U. S. 1 >. A.. 32 

Poland Clmm pigs, feeding experiments 

with, Mich, Sta 107 

Pole beans, varieties, Vt. Stu 009 I 

Polled Angus cal lie, pedigrees of. Can. Sta. 4 

PiAj/t'uon conferlus, notes on, l : . S. J> A . 81 

Polyphemus silk-worm, notes on, NTebr. 

Hta 115 

Pf>lypo0onmon8pt'hensls t noU:s mi, Colo.Sta 321 
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Pomologist, report of, X. Y. State Sta 599 

Pomology, Division or, V . S. D A 258, 749 

Pop-eorn, analyses, N.' Y, (Cornell sta J 17 

classification of varieties, 111. Sta 5G2 

varieties, 111, Sta 502 

Vt.Sia 669 

Poplar foliage, injuries by araenites, Iowa 

Sta 213, 216 

Poplars, Russian, notes on, S. Dak. Sta 512, 74 1 

Species, Colo. Sta 392 


Poptdus otrh'ncnais, notes on, S. Dak. Sta... 5(2 
monilifera t notes on, S. Dak. Sta ... 741 

Pork, cost of production, Ala. Canebrake 


Portulaca oleraeea % Dotes on, Fla. Sta 49 1 

Port wine grapes, notes on, Cal. Sta 629 


Postal regulations relating to experiment 
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vs. sulphate for hemp, 
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notes on estimation of 90 
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as insecticides, N J.ftta 415 
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Conn. State Sta 101.481 
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N.J.Sta 280 
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Potassium— 

bichromate as an insecticide, Ark. Sta.. 319 
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wheat, Kan. 


Sta 221 
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Y Cornell Sta 504 

sulphide for downy mildew of grapes, 

N. Y. State Sta 599 

pear scab, Del. Sta 322 

smut in oats, Kan. Sta .. .. 639 

wheat, Kan. Sin . 221 
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Kan. Sta 221 

Potato- 
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N.Y. Slate Sta.. 599 
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rot, notes on, Me. Sta 650 

Mass. State Sta 531 
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treatment of. Me. Sta« 650 

Ten n., Sta 173 
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scab, notes on 267 

treatment of, Mass. State Sta 58* 
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sphinx, notes on, Ga. Sta 14 
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analyses, Iowa Sta. 334,713 

Mass. State Hta 680 
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field experiments with— 
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Conn. State Sta 485 
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N.H.Sta 4(2,734 
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N. Y. State Sta 595 

Pa. Htn 29 

Tenn. Sta 71 

Utah Sta 665 

Va. Sta m 

special fertilizers for, Colin. State Hta. 273 
sweet, early va. late cultivation, Tenn. 
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Colo. Sta 392,395,396 
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Potatoes— 

whole tubers vs. cuttings for seed— 

Utah Sta ...... tW5 

Vt. Sta M9 

yield and value of, IT. S. 1). A . fiO* 

Pot w». plat expel fluents 269 

Poudrette, analysis, Can. Sta •*> 

Poultry department, Ala. College Sta Si 

experiments, N. Y. Cornell Sta .. 505 

N. Y. State Sta 58S 

bouse, description of, N, Y. State 

Sta ftW 

manager, report of, Can. Sta <5 

nitrogenous vs. carbonaceous diet 

for, N. Y. Cornell Stn 506 

notes on breeds, La. Sta 147 

Powdery mildew of - 

apples, iieatmculof, IJ. S. 1>. A 33 

grapes, notes on, U. S. 1). A 32, Cot# 

Prairie-dog, notes on, U. S. D. A 23S 

Preeipitatcd pbospiiate, analyses, Conn. 

State Sta H>1 

Preservatives for fruits, Cal. Sta 98 

milk, fowaSta 102,331 

Priealy comfrey — 

analyses, Iowa Sta .. 329 

Wis. Sta 4 r> 

Held experiments with, Yt.Sta 667 

in diet tor pigs, N. Y. St ite Sta 284,735 

notes ou, N. V. State Sia 591 

N.C. Sta CHI 

tvs. re<l elover for forage. \\ is Sta .... 4 13 

Proi'tmia undata, notes on, Ark Sta 318 

Procri* unttricann, notes on. Fin. sta 101 

Prolitle tree bean, analyses, Iowa *^ta 320 

Proteids of oat kernels, investigation of, 

Conti. State sta 301 

Protein, coefficients of digestibility for, 

Me. Sta 6.63 

in maintenance ration of full- 

grown animals 482 

Prunes, stocks for, I owa Sta 21 8 

Prunus Americana, as stock for plums, 

Iowa Sta 218 

notes ou, Midi. Sta .. &V> 

domett icn, notes on, Mich. Sta 853 

penntytranica, as stock for cher- 
ries, Iowa Sta 218 

pum //a, as stock for cherries, Iowa 
Sta 218 


terotina, notes on, 8. Dak. Sta .....603,741 

miboorduta , notes on, X. C. Sta.. .... 372 

Pstnoctr us supeni otatus, notes on . 1 o wa Sta .. 333 

Pxcvihhaiza f giant erina , notes on , N ebr.Sta. 1 1 6 
Pteudotsuffa douglcutii , notes on, Kan. Sta .. 143 

PmropUn communis, var. or n , notes on, U. 

8.D.A TO 

Ptcromalu* pnpavum. notes on, Nebr. Sta... 116 

vanesm, notes on, Nebr. Sta, 1 16 

Publications of— 

Office of Experiment Stations, edito- 
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and PhragmUham, relation between, 

IT. S.P.A 455 

coronata, notes on. Conn. State Sta... 182 

t/rntttimt, notes on, Conn. Stale Sta 482 

malvacuirtnn, notes on— 

N. Y. Cornell Sta 504 

N.Y, State Sta 599 

pi um-»pinotut, no cs on, 17, H 1). A,... 32 

Pumpkins, cross-fertilUatiou of, N.Y. Cor- 
nell Sta 509 

varieties, Colo. Sta 392,396 

Md. Sta 349 

vines, herbaceous grafting of, 

N. Y. Cornell Sta 508 

Purala iip, analyses, Fla. Sta 491 

Ty rethrum ~ 

as an insecticide, Jown Sta 720 

Mich. Sta 63 

N.J.Sta 416 

antra rifoliu in, notes on, N. (1. Sta ... . 372 

for cabbage- worm, Del. Sta 323 

preparation and use of. Miss. Sta 659 
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Qwcrrus mn trocar pa, notes on, S. Dak. Sta.. 741 

nigra, notes on, S. Dak. Sta 741 

Quince as host of tig m nospom n ip uni, Conn, 

State Sta 712 

leaf blight, investigation of, N. Y. 

Cornel 1 Sta 502 

prevalence of, N. Y'. Cor- 
nell Sta 246 

treatment of, IT. S D. A., 32 

brown ness, treat ment of Trun. 

Sta 173 

rust, treatment of, l T H. D. A 32 

Quinces, spot of, notes on, Conn. State Sta.. 482 

varieties, (»a. Sta 556 

La. Sta 642 

Mich. Sta 356 

N.Y. State Sta 599 

N. C. Stn 872 

H. l.Sta 295 

Vt. Sta 668 

Rabbits, notes on, Or©. Sta 71 

repression of, Or©. Sta 71 

Radiation, solftr, observations of. Colo, Sta. 394 

thermometer*, observation* 

with, Me. Sta 653 

Radish maggots, insecticides for, N. J. Sta., 415 

Radishes, germination tests of, Ark. Sta 317 

varieties. Ark. Sta 318 
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Colo. Sift root, notes on. Mich. Sta. 655 

Ky.SU Oil scale, remedies for, IT. K. It. A 80 

Ta.SU 066 spiders insecticides for, N. J. Sta 415 

M leh. St a 62, 585 notes on , J owa Hta 720 
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soil adapted to, Cnl- Sta 475 j Rennet, conditions affecting strength of, 

statistics of, IX. S. P. A 710 Mass. Hatch Sta 406 

value of fiber, Cal. Hta 471 curing of, Ma«». Hatch Hla 406 
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Conn. State Sta 482 State Sta 4*8 
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La. Sta 147 tarieties, Can Sta a 5 

Me. Sta 653 Mich. Hta 356 
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Mich Hta 351 

Mo. Hta 23,580 

N. Y State Sta 598 

N.O.Sta 872.659 

N. Dak. Hta 748 

Ohio Sta 290 
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Vt HU 668 

Rations for pigs, determination of digesti- 
bility ot, N. 11. Hta 414 

Hits, kangaroo, notes on, IT. S, P. A 258 
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Conn. State Hla 711 

notes on, Kan. Hta 143 

S. Dak. Sta.. 741 
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indiet for pigs, N. Y. State Hta . 735 

notes on, Me. Sta oso 

N.Y. State Sta 597 

N. C. Sta 001 
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Wis.SU 435 

fescue, notes on, N. C. Sta 600 
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notes on, Me. Hta 651 
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Uicc, fcrtiliaer experiment* with, 3a. Hta„ L49 

field experiments with, Fla. Hta 550 
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digestibility of 459 
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wild, notes on, Conn. State Sta 487 
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with, Mieh.&U 279,400 

Rmttlia aurmiiaca , notes on, 17. H D. A. ... 89 

pirata, notes on, U, S. D, A...,,.,... 89 

Root feeding, extent of, Wls. Hta....,..,, 445 

knot worm, notes on, Fla, ttla.........* 101 

rot of cotton, notes on.,,.,.. 956 

Aia.CollegeSU 547 
Tex. Hta. «*,*«•» 4», m 
repression of, Ala. College *ta ... 947 
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Hoot tubercles of leguminous plants, Conn, 

Btorrs Sta 396,686 

worms, strawberry, notes on, Ky.Hta. 405 

Roots of plants, analyses, Conn.Stoi w Sta. 2<K) 
as fertilisers, Conn. Slorr# 

Hta 301,307 

Rose beetle, Fuller's, notes on, < an, Hta .... 5 

* bugs, an experience with 350 

notes on, U. 8. I>. A 303 

chafer, insecticides for, N. 3 . Sta 4 1 5 

notes on, Del. sta 718 

leaves, hlaelc spot of, Maw. state Sta. 581 

slug, new, notes on, II, 8. L). A si 

Roses, insects affecting, Nev. Hta 153 

Rotation of crops, experiments iti, La. Sta. 043 

notes on, Mtl. HU 332 

vs. continuous cropping lor corn, 

111. Sta 539 

grain cropping, I 

1ml Sta 336 

Rot, bitter, of apples, treatment of, U.S. 

1). A 32 

black, of grapei— 

notoa on, Conn . State Sta 483 

Del. Sta 322 
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Teun Sta 173 | 

u.s.d A m 

treatment of, Del. Sta 522 I 
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Mo. St» 5Wi 1 
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Rust of apples, treatment of, IT. 8. D. A 82 

blackberry, notes on— 

Conn. State Sta 482 

T7.8.D.A 455 

treatment of, IT. H. D. A. 82 

cereals, prevalence In Canada 4 

clover, noteson, X. Y. Cornell Sta... 431 
propagation of, N. Y. Cor- 

nell Hta 422 

treatment of, N.Y. Cornell 


hollyhock, notes on, N.Y. Cornell 

Sta 504 

oats. Cun. Sta 4,6,7 

peach, treatment of, U.S. 1). A 32 

plum, treatment of, IT. H. D. A 32 

quince, noteson, U. S. D. A 32 

treatment of, l r . S. P. A...- 32 

Rutu-bagas, analyses, Mass. State Sta 580 

held experiments with, Mass. 

' State Sta 580 

varieties, Colo. Sta 395 

Mich. Sta .... „ 109 

Ore. Sta GO 

Pa. St a 607 
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bran, analyses, X. Y. State Sta 589 

Held experiments with, Colo Sta 39*» 

S. Dak. Sta... OTI 

f« wider, analyses, Vt. Hta 667 

grnsB.annlji-es, Iowa sta 329 


brewn, of grapes, Teim Sta 173 

l.SD.A 32 

plums, Ohio Hta 291 

of grapes, treatment of— 
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potatoes, lime, for, Mass. Hatch Sta 407 

notes on, Me. Hta 630 
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treatment of, Teun. sta . .. 173 

l-.H. D. A .... 32 

sweet-potatoes, tioles on, N. .1 . Sta.. 1 LG 

tomatoes, treatment of, U.S, 1>. A.. 32 

Rough -stalked meadow grass, noteson, N. 

0. Hta C01 
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D.A 79 

Mubtu grossvJaria , notes on , Midi . Sta 35 1 

idwtut, notes on, Mich. Sta 834 

occidentals, notes on, Mich. Sta >54 

ntrigoe us, noteson, Mieh. Sta 354 
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Ohio Sta 293 
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8U 293 

notes on, Mich. Sta 6*5 

Russian flag, analyses, Iowa Hta 329 

poplars, notes on, 8. Dak. Sta 512, 7 it 

rhubarb, notes on , Mass. State Sta. 580 

Willows, notes on, Kan. Hta 340 

S. Dak* Sta 741 

Bust blight, blackberry, treatment of, V. 
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note* on , N. C. Sta 601 

plat experiments with, 
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field experiments with, Mass, 
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Ore. Sta. 70 
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Salicylic add a* an insecticide, Ark. St a 810 
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wheat, Kan. Hta, 221 
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Luis Valley Station, report of, Colo.Sta 395 
Satmiau t ritinsa , notes on, Miss, Hta.. 059 

Santonin as an insecticide, Ark. Hta .-. 319 
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S. Dak. Rta 004 
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willow, notes on, Kan. Hi a 601 

Nebr. Sta 116 

S. Dak. Hta 004 

Scallop-shell moth, clicrry-troe, notes on, 

N.W Cornell Hta 42ft 

Schcu donna rdv* tejarms, notes ot», < 'olo. 

Hta. 321 

8chizone\ira amertrana , notes on, Vt. Hta... 609 

corn#, notes on, P . S. I ). A 80 

lawgera, enemies of, Nov. Hla.. 2 j 1 
notes on, Nev. Sta.... 211 

Rohrader’s brome grass, notes on, N. C. Hla.. 001 
dclrpus marit forms, notes on, Conn, HI Ate 

Sta 480 
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Seeding of oats, Kan. Sta 822 

Ky. Sta 21 

Ohio Sta 167 

S. Dak. Sta 133 

wheat, Jnd.Hlu 826 

Ohio Hta.., 249 

H. Dak. Sta 132,064 

Seedling trees, experiments with, Can. Sta M 7 

Heeds, adulterations of, N. (\ Sta 601 

cauliflower, American-grown, Minn. 

Hla 289 

clover, commercial, N.C.Hta 601 

corrosive sublimate for prevention 

of mold in. Mo. Sta 050 

distribution of. Cal. Hta 392 

Can. Hta 4 

germination of frosted, H. I >ak. Sta.... 375 

frozen , Can Hta 3 

grass, commercial, N.C. Hta .. 601 

greenhouse It sis of, 1 11. Hta 632 

grown on medium fertile os. rich 

soils, Pa. Sta 28 

in sugar-cane, production of, La. 

Rta 151 

Kentucky blue -grass, gathered 

green, vitality of, ill. Hta 632 

selection for corn, Kan. Hta 335 

sorghum, Kan. Hta 340 

testing, value of 267 

tests of, Ark. Sta 817 

Can. Hta 3 

Del. Hta 322 

111. Hta 632 

Did. Hta 325 

Me. Hta 650 

Mich Sta 62,492 

Pa. Hta 2H, 129 

Vt. Hta <168 

Wis. Hta 448 

timothy, vitality of hulled and un- 
boiled, Wis. Sta 448 

tobacco, foreign and domestic, Colo. 

Hta 12 


olneyi, notes on, Conn. Stub* Sta.,. 487 
pungent, notes on, Conn State Hta.. 487 
8clerostoma hypostoiimin, notes on, U. S. 

D.A 79 

Scolytu* rvguloBns , notes on, 111. Hta 632 

Hootch pine, notes on, Kan Sta 148 

8. Dak. Rta 512,741 

plant-louse, notes on, Ohio 
Rta 253 

Screw worm- 

injury to animals from, I *, Sta 275 

Tex. Sta 299 

means of repression, La. Rta * 276 

notes on. La. Sta 275 

Miss. Sta 652 

Tex. Sta 299 

Scurf, sweet-potato, notes on, X, J. Rta rf .„. 416 

Hea-club rush, analyses, Conn. State Hta (go 

notes on, Conn. Stale Rta.... 486 

grass, analyses, N. Y. Cornell Rta 504 

weeds, analyses, Conn. Rtate Rta J01 

Seeding of oats, Can. Hla ! 520 

. HI. Sta...... t 400 


tomato, from first ripe fruits, Mich. 

Sta 

vegetable, home-raised, Pa. Sta 

should farmers raise their 

own? Pa. Sta 

tests of, Ark. Sta 

Seepage water, rate of flow of, Colo. Hta 

Sdandria ccrasi , notes on, Nev. Sta 

sp. notes on,TJ.8.D.A 

Separator process, loss of butter in, Del. 
Hta 


S^ptoria beta, notes on, Muss. State Sta...... 

(ttrorfwt, notes on, Conn. State Sta.. 

Ohio Sta 

mM, notes on, TT.8.D. A 

sp., notes on, U. $. D. A 

Serradella, field experiments with, Ore. 

Sla 

for green fodder, Maas. Stale 
Sta 


notes on, Kan. Sta..., «... 

26 e* sta 

varieties, La..Bla* 


61 

36 

28 

817 

896 

2U 

81 

828 

581 

482 

291 

82 

89 

70 

580 

887 

650 

149 
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Hervlee berries, a* ho*t of Oymno*pnnni- 


Silage, analyses, N.Y. Cornell Sta 

501 

Conn. State 8la .... 

712 

N. Y . State Ht,i 213, IVW 

varieties, Mich. Sta 

;ir>.» 

S.r.stu 

170 

St lari a e«n<Jafu, notes oil, l>. S. I>. A 

2- VI 

Ti x Sta 41,713 


321 

Vi. Hta ClMtiM 

italic. a, note* on, Colo, Sta 

;j2i 

Va Stu 

1.33 

Mass Hatch Sta... 

•ji ; 

changes in silo, Vt.Stil 

OtiS 

N. 1 '. Stft 

001 1 

Wis Kta 

, HP 

viral is , note* on, Colo, sta 

:u i i 

cooked and uncooked, digestibility 


Sheop, animal parasitea of, U. 8. J>. A 

70 

of, the Nta 

.173 

breeds, notes on, La. Sta .. . 

«»l- j 

corn, analyses, Ph Stu 

711 

cro sH-breedmg of Merino ami 

1 

cultivation of. P.i st« 

711 

Shropwhire, 8. l>ak, Hta 

M2 1 

digestiluli’> of Pa Stu 

7 li 

digestion experiments with, Me, 


harvesting, Pa Sia 

711 




planting, Pa Stu 

711 

feeding export tuenta with, Wis. Sta. 

Mn 

varieties, Kuit. Ha 

3J7 

foot rot in, Micli. Hta 

7.11 

Mich. Sta 

111*) 

luiv vft. Swedish turnips for 

lfil 

N Y ( 'oruell sta ..lb! 

IIP 

intestinal paraHites in, Ark. Sta .... 

;iik 

Ohio Sta 

too 

loco poison inn of, Colo hta 

:ior> 

P.i.Ma 

7'l 

louse, notes on, l . S. i». A 

70 

Vl.Hln 

01.7 

manure, value of, Mas". Mate Sta .. 

2.12 

vield j*cr acre <>t, Pu stu 

Til 

parasites of, notes on, C S. I>. A .. .. 

70 

cost of dry mat tei in, i Him Ha 

2 IS 

rice meal r*. .Swedish turnips for. . 

tfil 1 

stoi mg, Mil Stu 


soiling experiments with, Wis Sta. 

«» 1 

cow -pea»» loi, Ala Canebiake Mn .. 

270 

stilt Islies of, C S ]). A 

Ms ; 

clops lot, Ala. CanchruLi Stu... 

270 

tick, notes on, U. S 1 \ .. .. 

70 1 

t'uiin. Mate Sta . 

I7U 

Sheep's fescue for meadows ti ml pasture*., 

i 

\\ II sta 

112 

Minn. Sta 

2 is 

digest ibilitv of. ohm .H.i 

2 IS 

uolfson, N. \ State Sin 

V.M 

digestion exp* rum-nt" with, Wis. 


N.C sta 

M>0 1 

Sta 

420 

plat experiments with, 111. 


' cflccl on composition ol milk, \ 


Sta 

♦»12 | 

li sta . .. 

00 

shell-hitrk hickory, notes on, S It.ik. 

1 

1 leediiigexpi'iunentsnilli III sta 

20 1 


M2 

Ohio sta 

217 

Shells, analyses. Ark. Sta 

■ll.i 

the sta. 

CM) 

of Franklin County, Ohio, cata- 


\Yih Stu. 

110 

logue of. 

2-h! 

from com and sorghum compared, 


Sherry gr»i|»es, notes on, Cal. sin 

1.20 

Tex. Sta 

7M 

Ship stuff, analyses Kan. Sta 

:sp) 

indict for Tittle, Tex Sta 

170 

Shorthorn calves, strength of rennet from, 


lamb", Mils*, state SU 

2L> 

Mass Hatch sta 

407 

milch cows, Me. Sta . . 

a Pi 

cattle, jiedtgrees of, Can sta .. 

4 

Ohio Sta... 

217 

cows, composition of milk fioni. 


Vt.Sta ... 

h'itt 

111. Sta 

4o:s 

pigs, N V State SU . .. 

2S2 

S. 11. Sta 

Cm 

steers, Me Sta 

tilt* 

N. .1. Sta 

](hi 

1 ft. | nor, analyses. Vim, State Sta .. 

r )Sl 

• experiments with- 


making and teed i ng, Aik Sta. .. 

31 (i 

N. ,T. Sta 102, IW» 

picparation of, the sta. 

two 

Ohio Sta 

217 

storing in licld pita, Kun Sta 

•*M7 

yield of milk from, 111. Sta 

m 

sugar in cooked and uncooked, 


steers, feeding experiments 


Ore. Sta 

.‘»74 

with, Mich. Sta 

;jt»o 

t\v. diy •cured fodder coin 


Shropshire anil Merino sheep, cross-breed- 


for heifers. 111 Stu 

207 

iug of, 8. Dak.HIa 

M2 

Ohio st n 

218 

sheep, notes on, La. Sta 

M2 

milk and bull or production, 


Shrubs in f Canada, notes on 

C 

j Win. Stu 

list of, Ore. Sta 

70 

from corn cut at dillerent peri- 


Sigalphutt canadetmis, notes on, Iowa Sta... 

101 

odfl of growth, Mich. Sta 

tm 

<mrcu{ Ionia, notes on, Iowa Sta .. 

10.3 

liny for milk product ion, Me. Hta. 

Gi.‘i 

Silage, alcohol In, Ore. sta ~ 

374 

Silk-worms, Oeeropia. notes on, N'ebr. Stu. 

1 la 

analyses. Ark. Hta 

.315 

Polyphemus, notes on, Nchr. 


I11.SU 

208 


115 

Mil.ata 

300 

Hilos, constfueHou and Ailing of - 


Mass. State Sta 67,170 

Ala. Cauohrake Hta 

270 



m 


317 


•MlCD.Bta 

28519— No. 12 10 



838 


Png©. 


Silos, construction and filling of— 

Kan. Sta. 337 

Md. Sta 317 

value of, Ore. Sta 000 

Silvanut surinammttis, notes on, Midi. Sta.. 495 
Ore. Sta .... 71 

Stiver maple, notes on, S. Dak. Sta 663,741 

planting, S. Dak. Sta 663,711 

Sim men thaler cows, com position of milk of 464 
Siphonophora avenw, notes on , Ark. Sta ...» 31 8 

Conn. Hta. 5 

Ky.Sla 358 

Micb. Sta... 495 
N.J. Sta... 161,281 
U.S.D.A.... 8X 

Sirup from sorglium, adulteration of, Iowa 

Sta 55 

Sitotroga ctrealctta , notes on, Del. Sta 718 

Skim-milk— 

amount of fat in, Del. Sta 323 

N. Y. Cornell Sta 284 

analyses, Mass. State Sta ... 582 

for mature vs. growing hogs, W is. Sta. 427 

in diet for pigs. Mo. Sta...., 046, 647 

Moss. State Sta ..... 578 

N.H.SU 413 

Wis. Sta 439 

Skunks, striped , notes on, 17 . S. D. A 25S 

Sleds, dynamometer tests of, V tab Sta 622 

Sludge for cotton worm, Ark Sta 318 

oil soap as an insecticide, N.J Sta.. 416 

Slugshot for encumber beetle, Ohio Sta 292 

Smeared acronycta, enemies of, Nebr. Sta.. 116 
notes on, Nebr. Sta... . 1 16 

dagger, notes on, Ky. Sta 406 

remedies for, Ky. Sta 406 

Smut destroyer, analyses, Ark. Sta 315 

diseases, investigations of, U. S. D. A.. 749 

notes on, TJ. S. D. A 33, 3u3 

of barley, covered, notes on, Kan. 

Sta 342 

naked, notes on, Kan. Sta.. 342 
notes on, Mass. State Sta.. 581 

corn, notes on, Conn . Shite Sta 482 

Ohio Sta 606 

oats, fungicides for, Kan, Sta 639 

hidden, detection of, Kan. 

Sta 639 

notes on, Kan. Sta.. 038 

loose, notes on, Ind. Sta 637 

notes on, Kan. Sta.... 812, 638 

Mass. State Sta 58 L 


N. Dak. Sta......... 740 

propagation of, Kan. Sta 641 

treatment of, Tenn. Sta 173 

onions, notes on, Conn. State Sta., 481 
sorghum, injuries by, Kan. Sta. ... 722 

spinach, white, notes on, N. J. Sta.. 242 
wheat, fungicides for, Kan. Sta., 221,638 
loose, not es on, Kan Sta ... 342 


notes on, N. Dak. Hta 740 

Ohio Sta 258 


prevalence of, in North- 
west Territories. Can. Sta 7 

treatment of, Ind. Sta 335 

Kan. Hta 220 
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Smut of wheat, treatment of, Tenn. Sta 178 

Smuts, hot water treatment for, Kan . Sta. 842,689 
N. Dak, Sta 740 

natural enemies of, Kan. Sta 848 

8. Dak. Sta 138 

sulphate of copper treatment for, 

N. Dak. Sta .. 740 

Snip-snap grass, analyses. Conn. State Sta.. 487 
notes on , Conn. State Sta,. 487 

Snout beetle, notes on, Ohio Sta 292 

Snowy tree-cricket, notes on, N, Y. Cor- 


Soap, caslilo, for smut in wheat, Kan. Sta... 221 
Hsh-oi I, as an insecticide, N. J. Sta... 4 16 

resin, for red scale, V. S. D. A 80 

sludge-oil, as an insecticide, N.J. 

st * — 416 

whale-oil, for codling moth, Ore.Sta. 660 
Sodium— 

bicarbonate for smut of oats, Kan.Sta.. €89 
carbonate for smut in wheat, Kan. Sta. 221 
fluoride us a preservative for milk, 

Iowa Sta „ 331 

hyposulphite— 

for sin ut in oats, Kan. Sta 639 


wheat, Kan. Sta . 221 

with lime as fungicide, Kan. Sta.. 22L 
sulphate for smut in wheat, Kan. 

Sta.., o«>| 

sulphide for apple scab, Ore. Sta 660 

Soft corn, analyses, N. Y. Cornet) Sta U7 

maple, notes on, 8. Dak. 81a 741 

Soiling experiments with lambs, Wis. Sta. 437 

Soil physics, the relation of tillage to 269 

rot of sweet-potatoes, N. J. Sta 416 

temperatures— 

at different depths, Ala. Cane- 

brake Sta 475 

observation of, Ala. College Sta... 195 

Colo. Sta 395 

Me. Sta 668 

Mich. Hta 494 

Nebr. Sta 240 

on drained and undrained land, Ala. 

Qanehrake Sla 474 

tesla with fertilisers, Ain. College Sta. 9,710 

Del. Sta 716 

Md.Hta 352 

Mass.Hatch.Sta. 228 


Ohio Hta....,....;.. ,128 
water, effect of cultivation after rain, 

Wis. Sta » 443 

Soils, absorpti v© power of, Ind. Sta 684 

analysis « , 619 

Can. Stu. g 

Colo. Sta 12 

Fla. Sta 18 

Md.Hta 348 

Mias. Sta......... 638 

Nebr, 144 

W* V. State Sja 98$ 

Tex. 8ta M ....<. „ 514 

effect of Ullage on evaporation Wis, 

484 

produced VroUiu«,WiaSta.« 442 
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Soils, fluctuations Id the level of the water- 

table, Wi». Hta 43 { 

German methods of analysis 52 1 

ini portance of analysis, ( Jal . Sto. 272 

investigations of. Cal. Hta 272 

Wis. Sta 132 

mechanical analyses, S Dak, Sta 521, 003 

method of determining absorptive 

power of, 1 nd. Hta 031 

sampling.. ....... 521 

Wis. Sta 415 

movement of water in, Wis, SI a 131, 443 

of Maryland, study of 40 fi 

one-sided fertilisation of 010 

origin, analysis, and renovation of, 

K. l.Sta 374 

position and attitude of the water- 

table, Wis. Sta 433 

relation of cultivation to moisture, 

Mich. HU 494 

sandy, behavior toward superphos- 
phates 457 

storage capacity for water, Wis. 

Sta 432,434,445 

translocation of water, Wis. Sta 442 

wet, movement of water in, Wis. sta. 44 1 

Soja l>oaufr, analyses, ( Jonn Storrs Sla 200 

Mass State Sta 579. 5S0 

S. f\ Sta J70 

entire plant, analyses, Mass. 

State Sta 379,580 

field experiment*! with— 

I*, rth* 043 

Moss Hatch Sta 21 

Mass. State Sta 579, 5S0 

notes on, Conn. Storrs Sta 200 

Kan. Sta 3 Ml 

Muss Hatch Sta 24 

N.C.Sta 001 

varieties, r,a. Sta 149 

vines, analyses, S. 0, Sta 170 

Sqjtt hiqtida, notes on, Conn. Storrs Sta 200 

Kan, Sta .336 

If. O. Sta,..., ooi 

Sotanvm>~ 

eo«fl4»e«in, notea on, N. Y. Cornell Sta... 739 


tlcpreimnm, notes on, N. Y. Cornell Sta... 739 
encuknium, noteaon, N. Y, Cornell Sta... 739 
intoffrtfoiiuin, notes on, K, Y. Cornell 


Wla - 739 

nutongoM, notes on, N. Y. Cornell Sta. 739 
evfpsmm, notes on, N.Y, Cornell Ste... 739 
'wrpenf/wm, notes on, N. Y, Cornell 

Sta 739 

trxomhn, notes on. If. Y, Cornell Sla... 739 
Soldier beetle as parasite of sugar-cane 

borer, I*. Sta „ 044 

spitted, as an enemy of cot- 
ton worm, Ark. Sta 319 

Sakrwp^ia fugax, notes on, rnd. Sta. ........... 328 

Sorghum, adaptability to produeiion of 

sugar, Del. Sta..,., . 46 

analyses. Ark. Sta... 315 

Iowa Sta 834,719 

Kad. Sta ...339, 340 

U.ftta 147 

Mass. State Sta 939,982 
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Sorghum, analyses, Miss. Sta 658 

N.Y. State Sta .... 589 

Tex. Sta .41,742,743 

blight, notes on, Ark. Sta 818 

co-efficients of digestibility, 

Tex. Sla 744 

cost of production, Del . 8 La 48 

working, Del.Hta 47 

cross! ng of, Kan . Sta 340, 722 

effect of fert ilizers on , Kan . Sta- 721 
fertilizing constituents of, Tex. 

743 

field experiments with— 

Ala. Cancbrake Sta 270 

Ark. Sta 317 

Plu. Sta r»50 

Town Hta 719 

Kan.Sta 72| 

L»-Sta 149,043 

Mass. State Hta 530 

MlsH.Sta 411 

N. Y. State Sta 590 

Tex. Sta 742 

for summer soiling, Ala. Cane- 

brake Hta 271 

Sorghum halcpemr, notes on, ( la. Sta 50 

Iowa Sta 330 

Miss. Sta 658 

N.C.Sta «oi 

Ore. Sta 70 

sorghum improvement by selection— 

Iowa Sta 54,719 

Kan.Sta 840,721 

TT. S. I). A 743 

in diet for pigs, N. Y. State Sta... 780 

injuries by smut, Kan Sta 722 

leaves, analyses, Kan. Sta 340 

non-saccharine, noteaon, Kan. 

* ta 337 

pin ill, analyses, Tex. Sta 743 

planting, Kan. Hta 340 

N.Y. State Sta 596 

quality of Iowa-grown, Iowa 

Sta 719 

saccharine, notes on, Kan. Sta . 337 

silage, analyses, Tex. Sta 743 

value as a feeding stuff, 

Tex. Hta 743 

sirup, adulterations of, Iowa 

Sta 55 

sugar, manufacture of. 469 

Del. Sta.... 47 

Iowa Sta.. 95 

U.S.D.A. 747 

value as a feeding stuff, Texas 

Hta 748 

varieties, Ala. Canohrake Sta 270 

Ark. Hta,.... 317 

Colo. Sta 390 

Del. Sta 49 

Fla. Sla 590 

Iowa Sta 54 

Kan. Sta 319,721 

La. Sta 968,048 

Md.Sfca 358 

Mass. State Sta 580 


M tea. Sta ..... 4U 
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Sorghum , varieties, N. Y. Slate file 

Ore. Sla 60 

Tetin.Sia 172 

yield of sugar from, Del. Sta 46 

Iowa Sta... 710 
U.S.D.A... 747 

8oulh Carolina phosphate, analyses, Mass. 

Stale Sta 581 

rook, analyses, N. J. Sta 280 

for corn. Conn. State 

Sta 484 

potatoes, Conn. 

State Sta 485 

Station bulletin 160 

change of location. 262 

notes 262, 587 

South Dakota Station bulletins...l30, 132, 170, 424, 
662,663,664,741 

notes 262 

reports 374,511 

Southdown sheep, notes on, La. Sta 642 

Southern drift in its agricultural relations, 

Ga. Sta 1 4 

yellow pine, notes on, Kan. Sta. 1 43 

Spanish moss, analyses, Fla. Sta 401, 550 

Mass. State Sta 570 

Sparrow, English, injury by, Mich. Sta 110 

notes on, Mich Sta 110 

Spar Una eynosuroidcs, notes on— 

Colo. Sta 321 

Conn. State Sta 487 

Iowa Sta 329 

juneea, notes on, Conn. State Sta. 48G 
glricla,v ar. glabra , notes on, Conn. 

State Sta 486 

Spaying, Charlicr method of. Ark. Sta 197 

influence on milk production, 

Ark. Sta 197 

ofoattle, notes en, Ark, Sta 318 

Specialists at stations, need of 625 

Spergula maxima, notes on. Me. Sta 650 

Bpermophilus spilosama , notes on, 17. S. D. A. 258 
Sphaceloma ampelinum, notes on, Conn. 

StateSta 482 

Sphwreltu fragariw, notes on— 

Conn. State Sta 482 

K.Y. Cornell Sta..... 246 

U.S.D.A 82 

Sphcnophorux ochreu$, notes on, IT. S, D. A .. 81 

parvulus , notes on , V. S. D. A,. 81 

Sphtegidm, list of, 17. S. D. A 746 

Spbingids, enemies of, Nebr. Sta 116 

notes on, Nebr. Sta 11G 

Sphinx moths, notes on, S. Pak. Sta 664 

Spike grass, analyses, Conn. State Sta 487 

notes on, Conn. State Sta. ..... . 486 

Spitogale, genus, notes on, XT. S. D. A 258 

Qptnaeh, Anthracnose of, notes on, N. J, 

Sta 241 

beetle, notes on, U.S.D.A 81 

hlaek molds of, N. J. Sta 242 

leaf-blight of, N, J, Sta 242 

mildew of, N. J. Sta 241 

white smut of, N. J. Sta 242 

Spittle insects, notes on, Mass. Batch Sta ... 054 

Sponge, analyses, Conn, State 8ta»,« 101 
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Sporidia, fenestrate, notes on, V. S. D, A. ... 33 

Sporubolus at roidea, notes on, Colo. Sta. 321 

osptrifolius, notes on, Colo. Sta.. 321 
cryplandrua, notes on, Colo. Sta. 321 
cuapidatus , notes pn, Colo. Sta... 821 
depauperates, notes on, Colo. Sta 321 


Spot disease of beets, notes on. Mass. State 


Sta 081 

quinces, notes on, Conn. 

State Sta 482 

Spotted cotton- wood beetle, notes on, 

Nebr. Sta 118 

willow plant-louse, notes on, 

Ohio Sta 253 

Spraying apparatus, description of— 

Del. Sta 718 

Me. Sta 653 

Mass. State Sta 654 

Miss. Sta 609 

Nev.Stft 162 

Ohio Sta 168 

Ore. Sta 660 


17. S. 1), A 33,303 

Spring canker-worm, notes on, Del. Sta 718 

plowing, notes on, U. S. D. A 749 

Spruce trees, notes on, Kan. Sta 143 

S. Dak. Sta 741 

Spurry, field experiments with. Ore. Sta... 70 

for jack-pine plains, Mich. Sta 357 

giant, notes on, Me. Sta 650 

Sqnash-bug, notes on. Mass. Hatch Sta 654 

Mich. Sta 496 

N.Mex. Sta 419 

parasite, Mich. Sta 496 

foliage, injuries by argeuites, Iowa 

Sta 216 

insects, London purple for, N. J.Sta* 416 

Paris green for, N. J. Sta 416 

vines, lierbaceous grafting of, 1ST. Y. 

Cornell Sta 608 

Squashes, cross* fertilisation of,N. Y. Cor- 
nell Sta m 

varieties, Ark. Sta 318 

Colo. Sta 392,395,396 

La. Sta 566 

Md.Sta A 349 

Mich. Sta 585 

Pa. Sta «.»•*, 007 

Utah Sta 515 

Staehya lanata , notes on, Pa. Sta 607 

Stag-beetle borer, notes on, N.Y. Cornell 


Sta. 


419 

n 

654 


Staggers, notes on, U.S.D. A «, 

Stalk borer, notes on, Mass. Hatch Sta 

Stalk-weevil of potatoeis, notes on, Iowa 

Sta^.. . 

Starch in com, JHT, Y. State Sta*.., 

foods, estimation of, N. Y. State 

Sla 

waste In diet for milch cows, N. Y. 

State Sta 

Station at Halle, Germany, report of ......... 

Riga, Russia, publications 689 

bulletins, postal regulations 
ihg te.. ,84^364 

equipment, X. Y.dprpeU W 


382 

589 


799 
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literature, proposed index to 206 

publications, subject list of ab- 
stracts of. 390 

records, paper on 269 

work, skilled labor for, N. Y. Cor- 
nell ftta 419 

Stations, aid of the press in disseminating 

work of, N. Y. Cornell SU 419 

appropriation^ for 471 

connection with educational in- 
stitutions 545 

in Austria, statistics of. 385 

Holland, statistics of 700 

the United States— 

an Austrian view of. 139 

statistics of 254 

need of specialists at 625 

organisation of.editorial notes on . 309 

proper function of farm of. Ml 

publications of, editorial notes on . 309 


Statistics, Division of, U. 8. I>. A .. 5IK, 608, 673, 749 
of beet-sugar industry, V. F. P.A 181 

cane-sugar industry, U.H. I>, A . 181 

culture of sugar-beets in Ne- 


braska, Minn. Sta. 49S 

floriculture 768 

Steers, feeding experiments with— 

Me. Sta 646 

Mich. Sta ;I60 

Miss. Sta Ill 

Stem-borer, clover, notes on, Ohio Sta (Kfl 

rot of sweet-potatoes, notes on,N. J. 

416 

Ntenntaphrum americuunm, notes on, U. S. 

I>. A 259 

Sterilisation of wines, Cal. Sta 99 

Stinging slug, notes on, Fla. Sta 101 

Stinking snmt, of cereals, Ind, Stn 325 

Kan. Sta 220 

N. Dak. Sta 710 

Stipa comala, notes on, Colo. Sta 321 

fleruosa, notes on, U. S. D. A 259 


varieties, Ark. Sla Mg, 317 

Can. Sta. 5,5 

Col °- .302,395 

Ihsl. Sta 822 

Ua. Sta ...» 558 

Ind * sta 50,827 

22,400 

La - sta 147,566 

Me. Sta. 058 

Md.SU 726 

Mass. Hatch HU 235 

Mich. SU 354 

Miss. Sta “\Z 4ll 

Mo * Sta 

N. Y, State SU 365, 593 

N * a 372,659 

Ohio SU 289 

0rc * 511 

K - sta 295 

S. Dalc.8U 742 

Vt * sta 608 

Va.SU 055 

Wis. Sta 449 

Strawberry insetie, notes on, Fla. HU J01 

blight, notes on— 

Conn State Sta 482 

N. Y. Cornell Sia 246 

crown borer, notes on, Ind. Sta. 32H 
Ky. Sta. 405 
Ore. Sta. 7i 
fal««e worm, notes on, Ky. SU. 405 
flea beetle, notes on, U. s. p. A. 746 
leaf blight, fungicide for, Ky. 

stft 405 

notes on, Ky. Sta. 405 
treatment of, U.S. 

O.A 32 

roller, notes on, Ky . Sta.. 405 
root worms, notes on, Ky. Sta. 405 
Striped cucumber beetle, notes on— 

Ark. SU mo 


mo ngolfca, notes on, Colo. Sta 321 1 Ohio SU 
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sparUa, notes on, Colo. Sta 321 

virldula , notes on, Colo. Sta 321 

Stock feeding, notes on, AU. College Sta.... 192 

K. I. SU 423 

Stocks for the orange, selection of, U, s. 

D - A 749 

Stone fruits grown on their own roots, 

Jowa SU 218 

Strawlierries— 

analyses, Ark. Sta 315 

Maas. State Sta 582 

crossing of varieties, N. Y. State SU... 305 

culture of, Md. Sta 726 

Moss. Hatch Sta. 235 

Held experiments with 449 

Del, SU 717 

Ohio Sta 288 

insects injurious to, Ind. Sta 328 

notes on, N„ Dak. Sta „ 740 

selection of varieties, Va. Sta 256 j 

. wisttas, Ala. College Sta 

Assess SMsse 314 


Nronuyl u» conlortm, notea on, IT. 8. D. A. ., 79 

fiioria, note* on, P.8. D. A 79 

jUicoUi* , notes on, IT. 8 D, A 79 

ovU-pulmonaiin, notes on, 17.8. 

DA 79 

veHfncasut, notes on, V. 8. D. A.. 79 

Stubble of plants, analyses, Conn, Ktorrs 

Sta 200 

as fertilisers, Conn. 

Slot rs Sta 200, 397 

Subsoiling, experiments in, N.Y. Slate SU.. 598 

for corn, Ga. HU 551 

Substations in Arison* 6 19 

California 135 

Mississippi 34 

Sugar-beet industry— 

legislation relati ng to, Nebr. SU ] 1 5 

of the United States, U. S. D. A 748 

possibility of esUblisbing in Wiscon- 
sin,.. 671 

report on, U. S. D. A 181 
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Sugar-beet seed, American-grown, 8. Dak. 

Hta m 

production of, U.S.D. A. .. 181 

Sugar-beets-' 

analyses, Can.Sta 

Colo. Sta. .. 100, 630 

Xnd.Sta „ 635 

Iowa Sta 54,718 

Kan. Sta 722 

Mass. State Sta 580 

Mich. Sta 857,495 

Minn. Sta 498 

Nebr.Sta 131,732 

N. Y. Cornell Sta 505 

S. Dak. Sta 375,424 

XT. 8. D. A 748 

Wis. Sta 671 

conditions affecting sugar content of, 

Kan. Sta 722 

favorable to growth of— 

Mich. Sta 655 

Nebr.Sta 112,113,732 

S. Dak. Sta 424 

II. S. I). A 181,008 

Wis. Sta 673 

co-operative experiments with, Midi. 

»ta 95,655 

cost of production of, Nebr. Sta 114 

culture of, Colo. Sta 99 

Ind, Sta 635 

Iowa Sta 719 

Mich. Sta 655 

Minn. Sta 493 

Nebr. 8ta J14, 498, 731, 734 

Nev.Sta .... 734 

S. Dak. Sta 131, 424 

U.S. D. A 181,608,748 

Wis. Sta 671 

extraction of sugar from, Colo. Hta 99 

field experiments with, Iowa Sta 718 

Kan. Sta 721 

Mass. State Sta 580 

Nebr.Sta 111,731 

S. Dak. Sta. ...130, 375 

U.S.D.A 748 

for production of milk, Ohio Sta 247 

grown on poor vs, rich soil, Colo. Sta...., 100 

harvesting of, S. Dak. Sta 424 

U. S.D. A 181 

implements for cultivating, U. S. D. A., 181 

improvements of varieties 93 

U.S.D.A 381 

in diet for milch cows, N. Y. State Sta .. 364 

stock, N.Y. Cornell Sta ...... 505 

S. Dak. Sta 131 

insect enemies of, Nebr. Sta 733 

manufacture of sugar from, Minn . Sta. 498 

manuring of, Nebr. Sta „ 114 

8. Dak. Sta 424 

181,6ft: 

method of sampling for analysis 94 

notes on, Cal. Sta 5315 j 

on jaek-pine plains, Mioh. Sta 857 

parts of the United States adapted to, 

U, 8, D. A IIMH ... 181,182 
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Sugar-beets— 

planting of, S. Dak, Sta 424 

quality of Colorado-grown, Colo. Sta... 639 

Iowa-grown, Iowa Sta 718 

Kansas-grown, Kan. Sta- 722 

Nebraska-grown, Iowa Sta.. 718 
Kan. Sta. 722 


South Dakota-grown 262,424 

Wisconsin-grown, Wis. Sta- 671 


storing of, S. Dak. Sta 424 

U. S. D. A 181 


sugar in, Ind, Sta 52 

Iowa Sta 111,718 

Nebr, Sta 732 

sugar In different parts of, Colo. Sta... 100 

varieties 95 

Can.Sta..... 4,6,7 

Ind. Sta 82 

Iowa Sta 54 

Mass. State Sta - 580 

Minn. Sta 498 

Nebr. Sta 131,738 

Ore. Sta 69 

S. Dak. Sta 131,375,425 

U.S.D.A 181,748 

yield of, Nebr. Sta 114 

N. Y. Cornell Sta 505 

S. Dak, Sta 131 


Sugar-cane- 

analyses, La. Hta 147, 149, 570, 572, 643 

borer, notes on, La^Sta 644 

parasite of. La. Sta 644 

fertilisers for, La. 8ta...l49, 152, 154,569,571,643 

field experiments with. Miss. Sta 411 

foreign varieties, La. Hta 570 


meteorological conditions favorable to, 


La. Sta 

part for seed, La. Sta 

569 

planting of, La. Sta 

152,509 

plant vs. atubble for seed. La. Sta... 

151,570 

production Prom seed. La. Sta...... 


varieties, La. Sta 

.151,568,570 

Miss. Sta 


vitality of eyes in, La. 8t» 

151 

yield of sugar from. La. Sta 

643 


Sugar from sorghum, extraction of, U. S. 

D. A 747 

sugar-beets, extraction of, 

Colo. Sta 100 

in cooked and uncooked silage, Ore. , 

Sta 374 

com, N. Y. State Sta 689 

industry in the United States— 

Del. Sta... 46 

U* S. D. A... •»«•«*•«. . « Vf 

in foods, estimation of, N. Y. State 
Sta 669 

making on a small scale, La. Sta..... , 866 
selection of cane for, La. Sta,. 80S 

producing plants, compilation of 

analyses. Mass. State Sta 686 

Sugars, limit to assimilation of 461 

methods of analysis, U. 8. P. A...... 606 

8nlla, analyses, Mass. State Sta.. 680 
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Sulphate of— 

ammonia, analyses, Ala. College Sta.. ... 142 

Conn. State Sta ..101,481 
Mass State Sta ...154,581 

N. J.Sla 280 

oopper and kerosene combined for 

plum wart, Maas. Hatch Sta.. 408 

for smut In oats, Kan . Sts 039 

wheat, Kan. Sta . ... 221 

smuts, Kan. Sta. 342 

N. Dak. Sta 740 

stinking smut of wheat, Ind 

Sta. 325 

preparation of, Mass Hatch Sta. 409 

U.8.D.A 609 

with London purple, Iowa Sta. 217 
Paris green, Iowa Sta..,,. 217 

iron for potato scab, Mich. Sta 61 

potash, analyses. Conn. State Sta 101,481 

Mas*. Slate Sta.. 15 1, 232, 5HI 


N.J.Sta 280 

and magnesia, analyses, Conn. 

State Sta 481 

for potato scab, Mich. Sta 61 

sodium for smut in wheat, Kan Sta. .. 221 

8ulphideof potassium for pear scab, Del. 

Sta 49.322 

smut in wheat, 

Kan. Sta 221 

sodium for apple scab, Ore. 

flta 660 

Sulphur for potato scab, Mich. Sta 61 

Sulphuring of dried fruit. Cal. Sta 98 

Sulphurous oxide for smut in wheat, Kan. 

Sta 221 

Summer squashes, varieties, Vt. Sta 669 

Sunshine record, Colo. Sta 393 

temperatures, observations of, 

Mich. Sta 495 

Superphosphates- 

analyses. Can. Sta 5 

Conn. State Sta 12,272,481 

Ky.Sia 227 

Ohio Sta 127 

behavior of as ndy soil toward 457 

field experiment with, Conn. State 

Sta- 483 

methods of manufacture, Fla. Sta 491 

preparation of, Md. sta 229 

vs. raw phosphates Conn. State sta 483 

' water-soluble phosphoric-acid com- 
pounds in, ..... 611 , 757 

Suppurative fever, notes on, Ark. Sta 318 

Swamp cedaras host of Gymnospo>(myium> 

Conn. State Sta..... 711 

•phenophorus, notes 0n,tX. S. D. 

A 81 


Swedish turnips, digestibility- 459 

e». bay and rloe meal for 

. sheep 464 

Sweet clover, analyses. Mass; State Sta 580 

field experiments with, Mass, 

Stats Sta 580 

notes on, Me. sta 650 

Mioh. Sia 658 

. N.asta 601 


Sweel-oom— 

analyses. Conn. State Sta 486 

Moss. State Sta 583 

N.Y. Cornell Sta 117 

Ter. Sta 744 

classification of varieties, III. Sta 561 

Eastern vs. Western seed, Conn. State 

Sta 485 

Mass. Hatch 

Sta 23 

ferlilizi ng constituents of. Me. Sta 653 

field experiments with, 111, Sta 19,561 

Ind. Sta- 637 

N. H. Sta 412 

food constituents of, Me. Sta 653 

loss of food and manurlal value In sell- 
ing, Me. Sta 653 

relation of parts of plant, Mo. Sta 653 

varieties, Colo. Sta 392,395 

Conn. State Sta 485 

111. Sta 19,56 

Ind. Sta 51,637 

Ky.Sta 641 

Mich.SU 583 

N.Y. Stale Sta 596 

N.C.Sta 659 

Pa. Sta 29 

Utah Sta 515 

Vt. Sta 609 

Sweet- potatoes- 

early iw. late cultivation, Tcnn.Sta 71,74 

field experiments with. Ark. Sta 317 

Del.SU 717 

Ga. Sta 555 

La.SU 149.643 

fungous diseases of, N. J. Sta. 416 

planting at different distances, Ga.S'a. 555 

scurf of. N.J.Sta - 416 

varieties, N.Y. Slate Sta 598 

N.C.Sta 372,659 

Sweet vernal grass- 

notes on, N. C. Sta 601 

plat experiments with, III. Sta 633 

Swine, statistics of, U.S. I). A 518 

Sycamore lachnus, note* on, U. S. P. A 673 

leaf-beetle, notes on, Nebr Sta.. 116 

trees, notes on, H. Dak. Sta 512 

Sylvanit, analyses, Conn. State Sta 481 

N.J.Sta 280 

8ymphytvM<ui>errimHm t notes on, Iowa Sta 329 
N.C.Sta 601 

Syrian and Carulolan bees, cross-breeding 

of, Mich. Sta 496 

Sy$Una Wanda, notes on, Nebr, Sta... 734 

frontalis, notes on, Can. Sta 5 

Table-mountain pine, notes on, Kan. Sta,.. 143 

Tachina anonyma, notes on, Nebr. Sta 116 

bifasciata, notes on, Nebr. Sta 116 

sp., notes on, Nebr. Sta 115 

Tmnia c&nttrus, notes on, U. S, D. A 79 

echinococous, notes on, U. S. D. A 79 

<Krpaw*u, notes on, U. 9. D. A 79 

jlmbrittia. notes on, V, $. D. A.. 79 

maroinala. notes on, U. S. D. A 79 

UniUa, notes on, U.S. D. A- 79 
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Tall fescue, notes on. N. C, Sta f>(M) 

Ore. Sla 69,74« 

Thin fus, genus, notes on, ILS.D A -■>> 

Tankage, analyses, A la. College Sta 1 12 

( 'onn. Slate Sta 101, tsi 

J iii. Sta 275 

Mass. Slate Sla 541 

N'.d.Sta 280 

N. Y. Cornell Sta 504 

Tape- worms, notes on, U. S. D. A 70 

Taphrintnh forma ns, notes oil, N.Y. Cornell 

Stn 240 

Tarnished plant bug notes on, Ivy. Sta 400 

Tartar emetic as an m scut lento, Ark. Sta.. 310 

Tav-\vt*ed, nolos on. Me Sta 550 

TiUotUum rfntticlunn, notes on, Khii. Sta 1 13 

Teasel, notes on, W Va. Sta 7 15 

Teiea pofyphtma \,notoH an, <\mn HUteSU 482 

Ncbr Sta 115 

Telenonius btjidus, notes on, Ncbr sta J 10 

yrnptn\ notes on, Ncbr. Sta 110 

Tennessee, fruit growing in, Tenn Sta .. 120 

Station bulletins ...71,171,17*4,254 
296,375, 420 

notes 005 

report 513 

Ten t-eaterpi liars - 

applo-trec, notes on, Ncbr. Sta 115 

forest-t ree, notes oil, Nel>r Sta 1 15 

notes on, U.S. 1). A 81 

Teosinte, analyses, Mass. State Sta 5S0 

Tex Sta 712,713 

Hold experiments with - 

Ala t'am* brake Sla 270 

till. Sta OH 

Ore. sin 70 

Te\, sta 742 

notrw oil, Kau Sla 335 

tune of liarvcstiiK, Tex sta. . 741 

value a in feeding si ull,^Vx Sla. 743 

varieties, La. Sta lilt 

Terns mccini Iranian, notes on N.J.Sta . .. 11s 

Terrell grass, notes on, AIns.Hln^ 63* 

Ttthymia lneroahpihieu, noteson.F.S. 1). A . SO 
vitis, notes on, S. Mex. Sla ........ 410 

Texas blue-grans, notes on 

Ala. ranobnike Sta 271 

N . < \ Sta 60 1 

Ore. Sta .....GO. 740 

fever, liioculat ion foi , Mo. Sta 101 

notes oil, Ark. Sta „ 318 

millet, notes on, N. <\ Sta G0I 

Station bulletins..- . . . 1 73, J 75. 200, 200, 742 

notus * 30, 183, 202, 6U5 

reports 513,712 

Thcleyhora peitwtlaUi, notes on, l\H. I», A., 455 

This! leu, Oatiada, extermination of - 

IH. Sta 400 

W.Va.KU 715 

notes on, M ieb. Sla 055 

W. Va. Sta 743 

Virginia, notes on, W. Va, Sta 745 

Thomas slag as fertilizer t’ur-~ 

corn, (Jonn Stale Sta. 48 1 

potatoes. Conn. State sta 4H I 

Ohio Sta „ 20 
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Three-squaro grass, analyses Conn. State 

j Sta 4H7 

j notes on, Conn. State Sta 487 

1 Thripn. n. sp., notes on, Conn. State Sta 482 

Thurbcriu nrkansana, notes on, V. H. 1>. A... 259 

Thuya occidental is, notes on, Kau. Sta 143 

sibiriw, notes on, Kan. Sta 143 

ThyrMopteryx ephemeru’tormfs, notes on 

Ark. Sta 818 

Tile drainage as related to flood aud 

drought, Midi. Sta 495 

* cost of, La. Sta 572 

Tilhnnhui usnraitlcs, notes ort-~ 

Fla. Sta 491 

Muss. State Sta 579 

i Ttllt tin Jietens, notes on, 1 nd. Sta 325 

Kan. Sta 220,638 

trilici , notes on, Kan. Sta 220,638 

Timothy grass. Held experiments with— 

Colo. Sta 395, :W6 

Ky. Sta 21 

for meadows and pastures, 

Minn. Sta 271 

1 notes en, Ala. Cauchrake 

Sta 238 

InwaSlu.. 329 

Miss Sta 638 

N V State Sta . 597 

N.C Stu 601 

Oie Sta 69 

liay, analyses, Ha. sta 50 

I II. St» 6G3 

Iowa Sla 829 

Me Sta 641 

I N \ .< orncll Hla. 501 

i nutritn e valueot early and 

1 late-i ut, Me. Sin . . .... . 645 

seed, vitality of liulicd and tin* 

’ hulled, Wi8.SU 418 

Tip worm, cranberry, notes on, N.J.Sla... 418 
; 7 melon ntocc/tunn , notes on, Muss. Hatch Sta 654 

j Toad-flux, notr» ou, Mich. Sta 655 

1 Tobacco 

analyses C<»lo Sta 12 

um an insecticide, N..1. Sta 415 

Ohio Sta 292 

broom rape, notes on, Ky.Stn 22 

color as affected by fertilizers 458 

) combustibility - 

as affected by fertilizers 457 

factors delermining, Colo. Sta 12 

culture, Fla Sla 550 

curing, Fla. Sta 550 

curing and bulking, Colo. S(a 12 

decoction as an insecticide, Del . Sta 718 

Mtch. Sta.... 63 

0 ust, analyses, Mass. State Sta 581 

tlcld experiments with, Cc»lo,Bta 11, 12 

Fla. Sta 050 

Ky.SU 223 

foreign vs, domestic seed, Colo. Sta 12 

leaves, analyses, Muss. State Sla 730 

nitrogenous compounds in.... 458 

quality as affected— 

by fertilizers 457 

Ky.Sla 225 
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Tobacco— 

(items, analyse#, Conn. Stale Sta 481 i 

N.J.Sta 280 ; 

varieties, Colo. Sta 11 , 12, 3% j 

yield and value of, U. H. I). a 6' ,8 i 

Tomato blight, treatment of, U. S. D. A 32 j 

rot, treatment of, V. S. 1). A 32 

seeds from early-ripening fruits, 

Mich. Sta 61.580 

germination tests of, Ark. 

Hta 317 

vs. cuttings, N. Y.Cornell Sta. 367 ' 


Tomatoes— ! 

analyses, Md. Hta 349,729 j 

Va.Hta 78,071 

chemical study of, Md. Sta 350 

cultivation in Kurope and America, 

Md. Sta 347 

cultural and botanical notes on.Va. Sta . 77 

double flouersand irregular fruit, N.Y. 

< 7ornc.ll Hta 308 

earl> vs. lute setting, N Y. Cornell Sta . 307 

effect of breeding, N.Y. Cornell Sta . . 306 

fertilisers, Ua. Sta 550 j 

Md Sta 348,729 , 

heavy fertilizing, N. Y. Cor- j 

noil Sta 300 J 

field experiments with— ' 

Del. Hta... .. 717 . 

(hv Sta 550 j 

Md.Stu 348 1 

Muss State Hta. .. 580 1 

Va. Hta 77,070 j 

herbaceous grafting of, N. Y. Cornell 

Hta 508 | 

method of estimating water in, Va Sta .78, 070 ! 


pot-grown vs. tiansphmied, Md.Stu 

72 S 

starting under glass, Mich. Hta . .. . 

01 

sugar and acid in, Md. Hta 

350 

transplanting of, Md. Stn 

728 

Va.Hta 

670 

trellis for, Mich. Hta 

02 

trimming, N. Y.Cornell Sta 

307 

value of crop in Maryland 

ft 10 

Virginia 

77 

varieties. Ark. Hta 

ft IK 

Can. Hta 

6 

Colo. Hta 

92, 395 

Ga. Sta 

5*6 

I nd. Sta 

52 

Kan. Sta 

342 

Ky. Hlo. 

041 

1*. Sta 

566 

Md.Stu 

48, 728 

Mass. Hatch Sta 

28 

Mich Sta 

01,586 

Mo. Sta 

586 

N.Y. Cornell Hta 

366,368 

N.Y. State Sta 

598 

N.C.Sta 

872,059 

Ore. Sta 

69,511 

Pa. Sta 

29,607 

Vt. Hta 

069 

Va.Sta 

78,070 

weather as related to growth of, Md. 

Hitt «•»*,»*• 

... 350 
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Tomatoes, yield of, N. Y. Cornell Sta 368 

Toothed willow plant-louse, note* on, Ohio 

Hta 253 

Tornadoes in North Carolina, notes on, N. 

C Sta 288 

Tort r ix, cherry-tree, notes on, N. Y. Cor- 
nell Hta 420 

Traehypogon polymorphic notes on, IT.S. 

D. A 269 

Tragus raccmosus, notes on, 1J. S. D. A 259 

Transportation rates, V. S. 1>. A 518,749 

Treasurer, report of, A ia. Cane brake Sta ... 314 

Ala. College Sta. . .314,009 
028,073,749 

Fla. Sta. 13 

Ga. Sta 550 

lad. Sta 634 

Iowa Sta... 56 

Mis- sta 030 

N.Y Cornel I St n 419 

S. Dak. Sta 374,511 

Tex. sta 712 

Vt. Sta 005 

Va Sta 517 

Tree. l»ean. prolific, analyses, Iowa Sta ... 329 

cricket, snowy, notes on, N. Y Cor- 
nell Sta 420 

hopper, Buffalo, notes on, Ohio Sta ... 169 

Trees, deciduous, list of. Ore. Sta 79 

forest, iu < 'nnada 0 

notes on, Colo Sta 395 

fruit, notes on, Colo Sta 395 

protection from small ani- 
mals, Mass Hatch Sta 24 

observations on — 

growth of, S. Dak. Sta 002 

root growl li of, S. Dak. sta CG3 

on tree claims, insects injurious to - 

Ne.hr. sta lift 

l-S.P.A 81 

peach, winter protection of, Ivan 

Hta 565 

planting of, S. Dak. Sta . 512,741 

seedling, notes on. Can Hta 7 

species for groves, S Dn k. Sta 741 

lawns, S, Dak. Sta 741 

streets, s Dak Sta 741 

transplanted. watering of, Wis. Hta . 14ft 
Trefoil, yellcnv, notes on, N. Y. State Hta .. 597 

Trench system of potato culture, Teun Sta. 73 
Triangle Ilea beetle, notes on, Nebr Hta. ... 784 

Trichobarh triuotatiu notes on, Iowa Sta .... 332 

THchoccphalus affinity notes on, U.ft. D.A. 79 
Tnchodcdes climax, notes on, V. H. 1>. A . ... 79 

geomtnlis, notes on, IT. S D.A. 009 
limbatus, notes on , C. S. 1>. A... 79 

sphirrocephalus, notes on, V. 

S.D.A «... 79 

Trichogramma m1nutuin t notes on. Nebr. 

Sta 116 

preliosa, notes on, Ark. Sta. 819 

»p., notes on, Nebr. Hta 116 

Tridwpoda pen nipt*, notes on , Mieli . Sta .... 496 

Trif olinm eriocephalum, notes on, Colo. Hta. 321 
hybridum, notes on, 111. Hta. 688 
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Trifolium hybridan , notes on, Iowa Sta 329 

Minn. St* ... 238 

N.C.Sta 601 

incarnalum, notes on, 1 11 . Sto 633 

N.C.Sta.. 601 
Ore. Sta..,. 69 

involucrcUum , notes on, Ore. Sta. 69 

msditttn, notes on, 111 Sta 633 

Minn. Sta 288 

miorodon, notes on, Ore. Sta 69 

prafeHM, notes on— 

Ala. Ganebrafce Sta 27 1 

Conn. Storrs Sta 200 

Minn. Sla - 238 

Miss. Sta 658 

N.C Sto 601 

. repent, notes on, Ga. Sta 50 

Minn. Sta 238 

N.C.Sta 60i 

Triyloohin mariUmum , notes on, Conn. 

State Sta 480 

Tripsacum dactyloidca , notes on, N. t\ Sta.. 601 
Triaetum aubspicatum, notes on, Colo. Sta ... 321 

Triticum polonicum, notes on, Colo Sta 392 

Troyue extsortus, notes on, Nebr. Sta 1 16 

Truck forming, statistics of 62 L 

Trypela trqualis , notes on, U. S. D. A 7 16 

pomonella , notes on, Me. Sta 651 

Micb.Sta 496 

Tnberoulosie— 

how spread, Mass. Hatch Sta 106 

in cattle, effect on milk and cream, 

Mass. Hatch Sta 106 

in fectlous character of, M ohs. Hatch Sta 106 

Koch's lymph for diagnosing 531 

of the olive, notes on, U. S. D. A 749 

Turnips, analyses, Elan. Hta 310 

N.V. Stole Stu 589 

Swedish, digestibility 459 

varieties, Can. Sta 4,6,7 

Colo. Sta 395 

Md. Sta 349 

Ore. Sla 69 

Vt.Sta 669 

Tussock moth, notes on, Vt. Sta 669 

U’ bite* marked, notes on, 

Me. Sta 651 

Twig borer, box-elder, notes on, S. Dak. 

Sta 663 

girdler, notes on, Fla. Sta 101 

Ga. Sta 14 

N.Mex Hta 419 

Two-tail grass, analyses, Conn. State 

Sta 487 

notes on, Conn. State Sta... 487 : 

Tyloderma fragaria, notes on, Ind, Sta 328 

Ky.Sta 405 

TyphalafybUa t not*a on, Conn. State Sto... igj 


Ulmus atnariedna, notes on, B. Dak. Sta. ..512, 663, 

741 

27ncimrfa<Mi^>«t(>|>»<dts,noteson,U,S.D,AH 32 


tpiralia, notes on, Ark. Sta 818 

United States National Herbarium, con- 
tributions from 79,808 


Uredinm, new spades of,tJ.S. D. A«... 455 

Wjwte, notes on, Conn, StatoSta. 481 
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Uratnyots atriatus, notes on, Conn. State Sto. 482 
trifvlii, notes on, N. Y. Cornell 


Sto 421,422 

Vrtiica ni vm, notes on, Cal. Sta 475 

Uatilaginea ,, new species of, U. S. D. A 455 

VatUago avent r, notes on, Ind. Sto 637 

Kan. Sta 638 

var. testa, notes on, Kan. 

Hta 342 

hordei , notes on, Kan. Hta 312 

n, sp„ notes on, U. S. D. A 455 

nuda, notes on, Kan. Sta 312 

aagetuvn , notes on, Msas. State Hta. 581 

trilici , notes on, Ind. Sto 826 

Kan. Sto 220,342 

zeaa-maya (roapdta), notes on - 

Conn. State Sta 482 

Ohio Sta 606 

Utah Station bulletins.. x 254,376,575,664 

notes .36, 806, 3W, 466, 622, 768 

Yaneaaa antiopa , notes on, Nobr. Sta 1 16 

Yt. Sta 669 

Varieties of alfalfa, Colo. Sta ...395,396 

almonds, La. Hta 612 

K. I. Sta 295 

apples, Can. Hta 5 

Colo. Sta 392,395 

<te.8ta 556 

La. Sta 642 

Me. Sta 653 

Mioh.Hta 356 

Miss. Sta 411 

Mo. Sta 25 

N.Y. State Hta 599 

N. C. Sto 872 

It. I. Sta . 295 

Tenn.Sta 426 

Vt.Sta 668 

apricots, La. Sta 642 

Mo. Sta 25 

N. Y. State Sta 599 

RT.Sta 295 

Tenn.Sta 426 

asparagus, Can. Hta 6 

Mich. Sto 356 

CTtah Sta 515 

barley .Can. Sto.4, 6, 7, 88, 260, 520, 675 

Colo. Sta 395 

Iowa Sta 218 

Me. Sta 649 

N.Y. Slate Sta 597 

**•»<» 29 

S. Dak. Sta 182,663 

Tenn.Sta m 

W is. Sta 20 

beans, Ark. Sta 818 

Colo. Sla 392,395 

Ga.Sta...„.. r 554 

Kan.Sta,„.. M 848 


Kjr.Ste — ,. 641 

Sta...V.. M MlktUMM,,!, m 

Sts 349 

Mass. Hatch 24 

Maes, State SHum*—** 860 
Midi. Sta ■imw^ w , w „hh 862 

M. TtStata 
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Varieties of beans, Pa. Sta 29, 607 


beet*, Ooio. Sta 

395 

La. Sta 

566 

Mich. Sta 62,109,582 

N. Y. State Sta 

. 54>6 

Ore. Sta..... 

. 09 

Pa. Sta 

. 007 

Utah Sta 

.. 515 

Vt.Sta 

.. 609 

blackberries Can. Sta.... 

. 5,6 

Del. Sta 

. 322 

Ga. Sta 

.. 556 

Ind.Sta 

.50,327 

La. Sta 

. 147 

Me. Sta 

. 653 

Mass. Hatch 

Sta 

22,235 

Mich. Sta ... 

...... 354 

, Mo. Sta 

25,586 

N.Y. State Sta.. 598 

N. C. Sta 

....872,659 

R. I. Sta 

295 

Vt.Sta 

068 

black walnut#, R. 1. Sta .. 

295 

buckwheat, Colo. Sta 

395 

Minn. Sta 

...... 156 

Ore. Sta 

...... 70 

buah-beans, Vt.Sta 

669 

butternuts, B.l. Sta 

295 

cabbages, Can. Sta 

6 

Colo. Sta 

...... 392 

Ga. Sta 

556 

Ky. Sta 

Ml 

La. Sta 

...... 560 

Md. Sta 

349 

Mich. Sta 


Minn. Sla ......... 

64 

N.Y. State Sta.. 

598 

N. C. Sla 

059 

Ore. Sta . 

69 

Pa. Sta 

29,007 

Utah Sta 

515 

cantaloupes, Ala. Col lege Sta. 314 

carrots, Can. Sta 


Colo, Sta 

....392,395 

Md. Sta 

349 

Mich, Sta 

«... 109 

N.Y. State Sta .... 

....597,598 

Ore. Sta 

69 

Pa, Sta... 


Vt. Sta. 

...... 669 

qanliflowers, Ark. Sta 


Mass. State Sta.. 580 

Mich. Sta 62 

Minn. Sta... 

239 

N.Y. State Sta* 598 

Ore. Sta 

.69,511 

Pa.Sta...- .. 


Utah Sta..... 

...... 515 

celery, Ark, Sta «... 

SIR 

Onto. Sta. 

...... 392 

JEy.’Sta*... •****.«,. 641 

Om.SU. *.«. 69 

4 Pn. &fta».. 

...... 29 


...... 669 


Cbm* sta. . •*• «*« 3 
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Varieties of cherries, G*. Sta « 596 

Me. Sta m 

Mich. Sta 855 

Mo. Sta 25 

N. Y. State Sta 599 

N. C. Sta 372 

R.I. Sta 295 

Tenn.SU 426 

Vt. Sta ««8 

ohestnuta, La. Sta. .... 642 

Midi. Sta 356 

R. I. Sta 295 

chufas,La. Sta.. 149 

clover, Gan. Sta - 5 

Colo. Sta. 395,396 

111. Sta 633 

La. Sta 42 

S. Dak Sta....; 375,511 

corn, Ala. Canehrake Sta . ....10, 473 

Ala. College Sta 192 

Ark. Sta 316 

Can. Sta 4,6,7 

Colo. Sta 392,396 

Conn. State Sta .477,430 

Ga. Sta mm 552 

111. Sta 14. 13,557,500 

Kan. Sta 343 

La. Sta 566,571 

Me. Sta 645 

Md. Sta 352 

Mm State Sta 580 

Minn. Sta 155 

Misa. Sta. 411,657 

N. Y. State Sta 596,598 

Ohio Sta .165,166 

Ore. Sta 69 

Pa. Sta 128,129 

S. Dak. Sta 511 

Tenn. Sta 171 

Vt. Sta 667,669 

com for silage, Vt. Sta- 667 

Wte. Sta 480 

cotton, Ala. Canebrake Sta.. ..10, 628 
Ala. College Sta.9, 45, 192, 548 
Ark. Sta 316 


Ga. Sta 

553,555 

La. Sta 

..147,149,643 

Miss. Sta 

410,657 

Tex. Sta 

513 

cow-peas, La. Sta 

149 

Mian. Sta..-.. 


crab-apples, Colo. Sta .. 


N.Y. State Sta-.. 599 

R.I.Sta» . 


cucumbers. Can. Sta .... 


Colo. Sta 

395,896 

La. Sta 

566 

Mich. Sta.., 

683 

Ore. Sta 

69 

Pa. Sta....... 

607 

Utah Sta..., 

515 

Vt.Sta 

669 

currants, Can, Sta 

......... 5,6 

Ooio, Sta 


Del . Sta 322 

Ind. Sta .50,328 
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currant*, Me. Hta 


653 

Varieties of lettuce, Ky . Sta. ««, 641 

Mich. St ft 


354 

La. Sta 

566 

N. Y. State SU. 


598 

Md, Sta 

.... 349 

N.O.Sta 


372 

Mass. Hatch Hta 

... 24 

R. I.Sta .. 


295 

Mich. St -..,62,588 

S.Dak.SU 


712 

Nebr.SU 

... 240 

Vt.Sta 


608 

N.Y. State Sta 

... 598 

dew-benies, Mich Sta 

.. 

354 


R. I.Sta 


295 

Utah Sta 

... 515 

Vt. Sta 


668 

mangel-w urxels, Can. 8ta,„ 

.4,9,7 

es^plante, N. Y. Cornell Sta.. 

788 

Mich. Hta 

. 169 

English rye-grass, Colo.Hta... 

395 

Ore.SU... 

, 69 

eeparoet, Colo. Sta 


395 

millet, Colo. Sta,, .* 

. 395 

field peas, Colo. Sta 

•esses 

396 

Mass. n h Sta. 

. 24 

Minn. Sta 

,, 

156 

Minn. St/ 

. 150 

fige,Ga.8ta — . .......... 



556 

| millo maiae.Ooio. SU 396 

La. Sta 



642 

La. Hta 

.... 149 

N.C.SU 

....372,659 

mulberries, Mich. Hta 

... 355 

R. I. Sta 


295 

musk-melons, Colo. Hta 

,395,396 



426 

Ky.Sta 

... 641 

filberts, La. Sta 


612 

Ln. Hta hi. 

... 566 

R.T.Kta 


295 

Utah HLa 

515 

flax, Cal. Hta 


476 

nectarines, la. Hta.,, 

642 



3.16 

Mo. Hta 

25 

W. Va. Sta .. 


800 

N.Y. Slate Hta , 

... 599 

forest-trees, S. Dak. Sta.... 


662 

R. 1. Hta 

.... 295 

fruit-trees, W. Ya. Sta 


aoo 

Ten n. Sta 

. , 426 

garden peas, Minn. Sta .... 


150 

nuts, N.C.SU 

.. 372 

gooseberries, Can. Sta 


6 

oats, Ark. Sta 

... 316 

Colo. Sta..... 


392 

Oan.SU 7,520,675 

Del. Sta 


222 


395 


rw) rwH 

III. Sta 

... 402 

Me. Sta 


653 

Iowa Hta 

213 

M i rh . SLii, ... 


354 

Kan. Sta 

224 

N. Y. State Hta.. 

598 

Ky.HU 

.... 21 

N. C. Sta .... 

...... 

372 

Me. Sta 

.... 049 

It. i. Sta 


£95 

Md. Sta 

... 351 

S. Dak. Sla 



742 

Mass. Hatch Hta 

... 407 

Vt.Hta 


668 

Mass. State Sta 

... 580 

grapes, Ala. College Sta.. 


8 

Ohio Hta 

„ 167 



629 

Ore. Sta 

70 

Can. Hta 


fir. 

Pa. Hta 

29 

Colo. Sta 

.....392, 395 1 

8. Dak. Sta 

.132,063 

Ga. Sta 

...... 

556 

Tcnn. Sla 

... 171 

Kan. Sta 


566 

Win. Hta 

29 

Ia. Hta. 


612 

olives, Cal. Hta 

, 11,629 

Me. Hta 


653 

onions, Colo, Hta 

,392,395 

Mich. Hta 


355 

La. Sta 

... 560 

Miss. Sta 

,...411,658 1 

Minn. Hta 

.... 03 

Mo. Sta 

...... 

25 

N.Y. State Sta 

... 598 

N, Y. State Sta ... 


599 

Ohio Sta 

.... 605 

N. 0. Sta 

....372. MO 

Pa, Hta,,,,, 

... 607 

R. I. Sta 


295 

orchard fruits, Md. Sta 

... 840 

Vt. Sta 

..... 

668 

Tens. SU., 

... 496 

grasses. Ark. Sta 

316 

osier willows, N. 0. SU 

... m 

Hi. Sta 


m 

peaches, Ala. College Sta , 

9 

lowafitA 


son 


... 566 

S. Dak. Hta 

.....375, Bit 1 

La. SU.. . ......... 

,.147,642 

W. Va. Sta 


300 

Mfoh.SU 855 

horse beans, Minn. Sta ... 


156 

Mlss.SU 

... 411 

Japanese persimmons, 

La. 

Mo.SU ... 

M. 15 

HU- 


642 

N.Y. SUte SU. 866 

June-berries, Mich. Sta 



355 

K. Q. SU 

n. m 

B.I.Sta 


295 

R. I. sta*. 

... 295 

let tone, Can. Sta .............. 


5 

Titttt.SU 426 

COIO. 


395 

pea-iauU, Polo. SU, 366 
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Varieties of pea»nuts, La. SU 149 

pears, Can. SU 5 

Colo. Sta 892,895 

Ga.Sta. 556 

La. HU 642 

Me. Sta 653 

Mich. HU 356 

Miss. Sta 41 1 

Mo. Sta 25 

N. Y. State Sta 599 

N.C.Sta 872 

IU.Hta...., 295 

Tp'in.Sia 426 

'H.SU 668 

peat, rk.su. 318 

fcJan Hta ..4,6,7,675 

Colo. Hia 892,395 

Ga. Sta 550 

Ind. Sta 51,637 

Ky. Hta 641 

La. Sta 566 

Me. Sin 619 

Md Sia 349 

Maw. State Sta 580 

Midi. Sta 62, 583 

Minn, Sta 156 

Mo. Sta 586 

Nel>r. Sta 240 

N.Y. State Hta 508 

N. V Sta .. 372,659 

Ore. Sta 69,511 

Pa. Sta 29,607 

Utah Sta 515 

poppers, t ’olo. Sta 395 

Md. Sta 349 

Mich. Sta 584 

persimmon a, La. Sta 642 

K. I. Sta 295 

plums, Ala. College Sta 9 

Can. Sta 5 

Colo. Sta 395 

Ga. Sta 550 

La. Sta. 147,6t2 

Me. Sta 853 

Mich. Sta 355 

Bfo. Sta... 25 

N.Y. State Sta 599 

N. a Sta 372 

K. T. Sta „ 295 

Tone. Sta 426 

Vt Sta 068 

pole beans, Vt, Sta 669 

pop-corn, 111. sta 562 

Vi. Sta 069 

poplars, Colo. Sta, 392 

potatoes, Can. Hta 5, 6, 7 

Colo. Sta 392,395,396 

Ga.SU 324 

Ind. Sta 50,687 

Kan. Sta « 342 

La. Sta .146,150,567 

Me. Sta ... 649 

Md.Sta 4.1,1m 348 

Mass. Hatch Sta 24 


Mieh.SU 88, 109,584 
Vs, SU,**.*,..*.,, 25, W1 


Page, 

Varieties of potatoes, N. Y. Cornell Sta 807 


N. Y. Stale Sta 568 

N.C.Sta 372,656 

Ohio Hta 26 

Ore. Sta 69,740 

Pa.SU 29 

XL1.HU 423 

S. Dak, Sta 375,512 

Tenn. HU 71,73 

Vt.Hta 669 

Va.Sta ....133,666 

WU. Sta 30,443 

pumpkins, Colo. Hta ..393,396 

Md.SU 349 

quinces, Ga. Hta 556 

La. Hta 642 

Mich. Sta 856 

N.Y. State *ta 599 

N.C.Hta 372 

It. 1. Hta 295 

Vt.Sta 668 

rad Idles, A rk. Hta 318 

Can.SU 5 

Colo.SU 395 

Ky. Hta 641 

I*. SU 566 

Midi. Hta 02,585 

Nebr Sta 240 

Ore.HU 69 

Pa. Hta 29,(507 

Utah, HU 515 

raspberriefi, Ala College Sta 314 

Can. HU 5,6 

Del. Hta 822 

Ga Hta 558 

Ind. Hta .50,327 

I4a.HU 147 

Me HU 653 

Mans. Hatch SU..22, 235 

Midi. HU 354 

Mo. HU 25,586 

N. Y. State HU ... 598 

N.C.Hta 372,659 

Ohio HU 299 

R.I.SU 295 

Vt.SU <68 

rhubarb, Can.SU 5 

Midi. Sta 356 

ruU-bagae, Colo. Sta 895 

Mich. HU 109 

Ore. Sta 69 

Pa. HU 607 

rye, Can.SU 7 

Colo. Sta 895 

Nebr.Sta 240 

S. Dak.SU 663 

serrodella, I*a SU. 149 

service berries, Mioh.SU. 355 

silage corn, Mich. SU 199 

Pa.SU 741 

soja bean, La. SU 149 

sorghum, Ala. Canebmke SU. 270 

Ark.SU 817 

Colo. HU 896 

Del. Sta «9 

4 PU.SU 550 
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Pftff©. 

Varieties of sorghum, loWa SU 54 

Kan.flla.., 330, 72i 

La. Sta 5fl8 t 643 

Md.flta ?03 

Mass. State flu 580 

Miss.Slft 411 

N.Y. State Hta 58!) 

Ore.SU 6!) 

Tcnn.SU J72 

squashes, Ark. HU 318 

Colo, HU 392, m, m 

1/a. Sta 505 

Md.SU 319 

Mich. Sta 585 

Pa. Sta 007 

Utah SU 515 

strawberries, Ala. < 'ollege Sta. 314 

Ark.SU 198,317 

Can. Sta 5,0 

Colo. Sta 392, J‘J5 

Pol. Sta 322 

(Ja Sta 550 

Ind. Hta 50,327 

Kj.Sta. 22, 106,011 

I/ft. Sta. 117,506 

Me Sta, 053 

Md. SU 726 

Mass. Hatch Sta. 235 

Mich. Sta 354 

Miss. Sta 411 

Mo.SU 25,586 

N. Y. State BtaJJ85,598 

N. O. Sta, 372,659 

Ohio MU 289 

Ore. Sta 511 

R. I. Hta. 295 

S. Dak. Sta 742 

VI. Sta. 

V a. Sta 255 

Wis.SU 419 

sugar-beets, Gan. Sta 4, 6 1 7 

Ind. Sta 52 

Iowa HU 54 

Mans. State SU .. 580 

Minn.SU ,. 498 

Nebr.flta 111,73'J 

Ore. flu 69 

fl. Dak. SU..13J, 375,125 

V. a. D. A 181,718 

sugarcane, La. Sta 152,568,570 

Miss Hta 4U 

summer squashes, VI. HU 660 

sweety-corn, Colo.SU ,....892,395 

Conn. Slate HU... 485 

111. BU 19, 56J 

Ind.SU 51,637 


Ky.flia GU 

Mich. Sta 02,583 

N. Y. State Sta 596 

N. O. SU 659 

Pa. Sta 29 

Utah Hta. 515 

Vt. Sift M??. 609 


8weet-poUtoe*,N, Y.flute Sta 598 

N.C.SU 372,659 

tobacco, Goto. SU.*...., 11, 12,306 


Page. 

Varieties of, tomatoes, Ark. flU .. 318 


Can. Bia 

.... 6 

CuU. HU 

...893,898 

Ga.flta 

.... 656 

Ind. »U 

.... 52 

Kan. Hta 342 

Ky. HU 

.... 641 

3/a. Sta. 

.... 566 

Md.SU 

...316,726 

Maas. Hatch flla 

.... 28 

Mich. HU 

....61,665 

Mo. SU 

.... 586 

N.Y, Cornell SU..360, 366 

N. V. State Sta.... 

.... 596 

N. C. 8U- 

. 372,659 

Ore. Hta 

..*,69, 5U 

Pa. SU 

....29,607 

Vt. SU 

669 

Ya.SU 

....78,670 

turnip*, Cun. Sta 

.... *,6,7 

Colo. HU 

.... 395 

MdlSU 

.... 349 

Ore. HU 

.... 69 

Vt.SU 

.... 669 

two-lowed barley, Can, SU- 360 

vegetables, Ark.SU 

.... 3JH 

Colo SU 

.... 392 

Md.SU 

.... 349 

Mich. SU 

...58,109 

Ore.$la 

.... 511 

Pa. flU - 

.... 607 

UUh SU 

.... 615 

W. Va.SU 

.... 300 

walnuts, Mlch.SU 

.... 356 

watiM -melons, Ala. College HU 314 

Colo, fltn 

.... 395 

Ky.su 

...» Oil 

La. flu 

..119,566 

Utah HU 

.... 515 

wheat, Ark. Hta 

... 815 

Can.Sto 4,6,7,530,675 

Colo. HU 

.... 395 

Ind Sta 

... 326 

Iowa HU 

.... 213 

Kan. HU 

..230,880 

Ky.SU 

... 227 

Md.SU 

..351,728 

Minn.HU 

... 655 

Nebr.SU 

.... 240 

N.ttflta 

... *87 

Ohio SU....*...* 

... 250 


Ore Sta *70.608 

Pa, flU * 88 

8.l)ak.SU 133,888 

Tenti.flU «*...»*.« 172 

W. Va. Hta...... * 300 

wild grapes, N. Y. State Sta.-* 899 

willows* Colo, flta * 398 

Variety testing, methods of 966,367.289 

Vegetable ivory, analyses, Mass, State Sta.. Ml 
pathologist, report of, Mass. 

state HU 380 

Pathology, Division of, U. H, 

D.A....* 33,361 188,699,749 

Veget ables, experiments with, Can, Sta..,* 7 

, 387 
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Page. 


Vegetables, experiments with, Lit. Ska. ..... 147 

improvement of varieties of, 

N.O.Sta « 659 

methods of culture, Mich. HU. .58, 582 

varieties, Ark. Sta S18 

Colo. Sta 3118 

Md.Sta 349 

Mich. Hta 58, 109 

Ore. Sta 511 

Pa.SU 607 

Utah Hta 516 

W. Va.SU 300 

VOratrin as an insecticide, Ark. Sta 319 

VertMMCum UaUaria , notes on, M ich . Sta . .. 655 

Verdigris for smut of oats, Kan . Sta 039 

Vermicular ia nr c inane, notes on, Conn. 

State Sta 481 

Vermont Station bulletins 71, 178,377.515,744 

notes 87,695 

publications of 666 

report .. 665 

Vernal gram, sweet, notes on, 111. Sta 633 

N.C.Hta 001 

Vetch, analyses, Conn. Siorrs Hta 200 

Ga. Sta., 50 

Iowa Sta 329 

Mass. State Hta. 580 

and oats for green fodder, Mans. 

State Sta.. 580 

in diet for pigs, Can. HU.. 676 

for jack -pine plains. Mich. Hta 3)7 

notes on, Conn. Siorrs Hta 200 

Me.SU 650 

JN.tl, Hta 601 

Ore. Hta 70 

Veterinarian, report of, Ark. Sta 318 

Colo HU 395 

Me. Sta 653 

Mich. Hta 196 

Tcx.Hia 511,742 

Vida /aba, notes on, < 'onn. Htorr* Sta. 200 

6oUm, notes on, Conn Storrs Sta ..... 200 

Iowa Sta 329 

N.C.SU 601 

Ore. 9U 70 

irittoea, notes on, Me. HU 650 

Mass. State Sta 580 

Vine hopper, notes on, N. M«. Shi 419 

Vines and climber*, list of, Ore. Hta 70 

Virginia Station bulletins 77, 133, 253, 670 

notes ..36, 262, 306, 466, 768 

report 517 

thistle, notes on, W, Va, Hta 715 

Vivaria, insect, lighting of, U* S, D, A 179 

Wagons, dynamometer tests of, UUH 8U„ 516 
Walnut, caterpillar, notes on, Nebr. Sta ... 116 

tress, notes on, S. Dak. SU ........513, 603 

Walnuts, varieties, Mich. Sta 356 

It I. Sta. 295 

Water, analyses, Ark, SU 3 15 

Can. Sta o 

Fla. Sta .•>,•».«„ 13 

Ia> 8t>Mwi.«ww»i...inw«,.n 275 

Mats, State Sta ..... 561 

& Dak.SU • •«■••» »k*«* iH 875 
Tax.SU 744 * 


Page. 


Water, analyses, Vt. SU 666 

cold e*. warm, for milch cows— 

Vt. HU 667 

Wis. SU ..... 431,445 

fluctuation of height in unused 

well, N. Y. State SU 599 

grass, notes on, Miss. HU 658 

hot, for loose smut of oats, lnd.SU.. 637 

smut In wheat, Kan. Sta 221 

in soils, movement of, Wis. Sta, 442 

measurement and division of, for 

irrigation, Colo. Sta 896 

rain, ammonia in, Kao, SU..... ........ 341 

in diet for pigs, Wis. Sta. 427 

nitric acid in, Kan. Sta 341 

table, fluctuations in level of, Wis. 

SU 433 

position and altitude of, Wis. 

SU 433 

well, in diet for pigs, Wis. Hta 427 

Water-melons, herbaceous grafting of, N. 

Y. Cornell HU 508 

varieties, Ala. ( oiiege Sta.. 314 

Colo. Hta. 395 

Ky. Sta 641 

La. Htu 119,566 

Utah Hta 515 

Weather changes us affecting growth of 

tomatoes, Md. HU 350 

aervioe report, N. O. Sta 423 

Well- worm , fall, enem ics of, Nebr. SU 115 

garden, notes on, Nebr. HU 734 

notes on, Nebr. Sta 115 

Vt.Sta 669 

Weed killing in the prairie States .... . 267 

Weeds, collection of,S. Dak. Sta 512 

list of, Fla. Sta 13 

Me. Sta 650 

notes on, W. Va. Sta 745 

of Colorado, notes on, Colo. Sta... 392 

Flor ida, ana lyses 491 

list of 13 

tlio farm, notes on, N. C. Hta 164 

repression of, Mtch. HU 655 

six worst, Mich. Ma 655 

Wee grain beetle, notes on, Mich. SU 495 

Western Keaerve Fertiliser, analyses, lnd. 

Sta Si 7 

West Virginia Station bulletin* ....... 300, 517, 744 

Whale-oil soap for codling moth, Ore Hta. 660 
Wheat, amount of seed per aore, 111. HU ... 274 

lnd. Sta.. 326 

analyses. Ore. SU 70 

bearded vs. smooth varieties, Ohio 

HU 251 

bleached, notes mi, Minn. Hta 157 

blighted, notes on. Iowa Sta 213 

Minn. Hta 157 

blistered, notes on, Minn. Hu 157 

bran, analyses, (la. Hta 50 

IU.SU 565 

Moss. State SU 579 

Mich.SU 495 

N.Y. State Sta ...243,589 
m* Fh.SU 295 


Vt.SU 666,667 
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Wheat, bran, analyses, Va.Sta 133 

in diet for pigs, Me. Sta 646 

vs. middlings, for pigs, Me, 

Sta 645 

cleaning of seed, Minn. Sta 655 

continuous cropping with— 

Kan. Sta 219 

Minn. Sta 655 

co-operative experiments with— 

Ky. Sta 223 

Ohio Sta 252 

W.Va.Sta 3M 

crop statistics, J890,TJ.8J>.A 609 

culture of, Tnd. Sta 327 

decline in yield, Iowa Sta 21 4 

distribution and consumption of, 

U.S.D. A 609 

drilled vs. listed, Kau, Sta 219 

early vs. late seeding, Can. Sta 520 

(nd.Sta 326 

Ohio Si a 250 

effect of barn-yard manure on, 

Kan. Sta 220 

fertilizers on, I II. Sta 273 

M«l. Sta. .. 726 

•hot water on the vitality 

of, Ind. Sta 325 

nitrate of soda on growth 

of, Md.Sta 727 

experiments on black land. Ohio 

Sta . 252 

exportation .statistics of. U. S. D. A .. 609 

field experiments with— 

Ark.Sta 315 

Can. Sta 4,6,7,675 

Colo. Sta 398,395 

111. Sta 273 

Ind. Sta 326 

Kan. Sta 219,3% 

Ky. Sla 227, 

Ijh. Sta H7 

Md. Sta 351,726 

Minn. Sta 655 

N.C.Hta 287 


Ohio Sta 124 

Ore. Sta 606 

8. Dak. Sta 132,663 

W. Va. Sta 300 

fly, a new, notes on, Ky. Sta 228 

frozen, test of Can. Bin 3 

Minn. Sta * 157 

fungicides for smut of, Kan. Sta... 220 
germination tests of, Tex. Sta........ ' 5U 

harvesting of, 111,81a 275 

legal weight per bushel In different 

States, IT. S. O. A 609 

loose smut of, Ind. Sta 326 

Kan. Sta 842 

losses in growing, Md. Sta„ 353 

louse, remedies for, N. J, 8ta......... 164 

methods of culture. Ohio Sta 230 

Ten n. Sta 172 

' ; seeding, Ky, Sta 227 

soil preparation, XU. 

Sta. 374 

i' 
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